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miLOSOPHICAL JOURNAL. 


Abt. t. ’-^Account &ecmt Chemical Researches ^ If, "Rxiu- 

zxt^vs ttnd his RupUs. f n A Letter to Bbawmeb frcER 
a Qomi^iMient in St^l^<>}iO. Qontiimed £(OQi Vol, IV. 
P 

1 . JCrperimmts ^ M Berzelius upon theyMfeti^e Sv^h^sS^ 
and on the Camhmaiwns Alkatieswilh MetaUic Sii^UreU. 


M • Bebzeltus has oommuiucated to the AcadcAOy of Sci- 
ences of Stockholm, a Memoir on the Alkaline Su^hw^ets, in 
which he has ei^avoured to develope the nature of theae $ub- 


stances, of which we owe the first detailed account to the labours ’ 
of M Berthollet. {Amtales de Cfurnky tmn. xxv.) Having 
dibcoTcred the pres^ce of sulphuric acid in H^r, M. Bes^ 
thollet attributed ita formarion to the deeoaipoaition of wat^, 
the hydrogen pf which combimng with, another part of the 
phur, gave rue to the sulphuret^hyihrogan; M. Vauqui^lg^- 
‘who has tnme recently exammed these coi^nari(«ia, oottchaM 
i&om his expmtnonts that it%aa probable, but pawed, that'* 
the sulphuric atid is Jlready jtoaed before the addirityt 
water, and that ^ is a imxture of po* 

tash, and of sulphurs of pota^m. ^ In thhi Bie lu^ur 

am^es Itself at life exp6n(!e<^B>^putajh< AstlmexperiiattHa 
of jMtt ^ imde^ded^ Jfc Lfia- . 

ad^JtiBd w!^ the e^oioiii of 

^1^ ih<^, ajNM i» trekied 

peiattiif 8& as red h«tpt 






S' Berzelius Upm fy Alkalim Sa^kt^r^s^ and <m 

bidering the byposulphtt^ iii the addition of water^ 

the sulphate ought' to h^ sd also. M* Bei^Befius obsjerm^ that 
this phenomenon does not decide the question; &r at firsts 
the potash or alcohol by in reality, a hydratfe ofpotash ; thte hy- 
posulphite inay form itsfelf at the expend of the water, M^hich 
ought '<o be replaced by the hyposulphUrous acid;' and, be* 
sides, it appears, that at a lower temperature the alkalies ought 
to'Uiiite to a maximum of sulphur ; whence it follows, thit the 
combinations which sulphur forms with oxygen as well as hy- 
drogen, ought to be in their nn^ximum of sulphuration* M, Ber- 
izelius has, therefore, sought more decisive proofs. He made 
a current of dry Iiydrogen gas pass over sulphite of potash red- 
dened in the fire, and collected t|ie water which is ftwrmed by 
the reduction of the sulphate. The Weight of this water indi- 
cates, that the potash was decomposed conjointly with the sul- 
phuric acid ; and he obtains a sulphuret of potassium of a fine 
cinnabar i^d colour. By substituling sulphuretted hydrogen, 
gas, or the vapours of the sulphuret of carbon in place of hydro- 
gen gas, the sulphate of |X>tash is decomposed still more easily, 
and gives sulphurets more rich in sulplmr. All these sulpha- 
rets dissolve in water, and their solutions are not disturbed by 
the muriate of barytes, — a decisive proof, that the water contri- 
butes nothing to the formation of the sulphuric acid; and, con- 
«sequently, that M. Vauquelin’s idea, that this acid is formed by 
the reduction of a certain quantity of potasih is perfectly correct. 
M. Berzelius has proved by experiment, tliat, on this occasion, 
three-fourths of the potash are reduced to form the sulphuric 
acid, which combines with the one-fourth which is not decouK 
The Ordinary Hepar then be considered as a mix^ 
iure of onz atom of sulphate of potash, with Tna^Eii atoms 
sulphuret of potassium. - v 

;M. Berz^^ius next examines the dyfer^t<proportbnsitt which 
the sulptit^r knd the potassium may unite ; he finds that there 

axysi seven difi^rent de^es.; The sulphurets of potassium are 
^ obtained in the Mlowing manner. . 

1. The Protdsulphttf^^Ih)Cas KSVoomposed of atonic 
^ of pota^um and two at^s of mlphiir, by the redilctidn sid^ 
phate^ potash by means of cnxhon or hydrogen. ]^:Berzelius 
sliews,^hatthis sulphuret hasnot thecombuslilnfity wWchhtiite 



tfic C(mhin^im0 ^JlkaKes wWi 3 

supposed^ and l^at it is nnt tMs sul{^uret of potassiuiil only, 
wbi^^ renders tkef ig^Tophorus of Homberg so extremely com- 
bustible. 

S. KS^, (M. Berzelius fouiul, that it would be too mttch tb 
make a nomenclature fot: the^e diflferent solphurets,) is (Stained 
when sulphur is exposed, with ati excess of carbonate of potash, 
to incandescence in vessels closed against tlie entrance of air, 

3. KS®, When the mixture of sulphur with carbonate of po- 
tash in excess is exposed to a red cherry heat, till it disengages 
carbonic acid, or when carbonatc^of potash is decomposed by 
fire, by means of a current of the vapours of sulphuret of car- 
bon. 

4. KS^. When the sulphate of potash is reduced by means of 
sulphuretted hydrogen gas, the sulphur is remarkable for its 
transparency, and by its wine-red colour, bordering a little up- 
on yellow. A part of the sulphur of tlie sulphuretted hydro- 
gen is set at liberty duiing the operation, and is deposited with 
the watei in the cold part of the apparatus. 

5. KS®, By the reduction of the sulphate of potash by means 
of the vapours of sulphuret of carbon ; or when sulphuretted 
hydrogen gas is passed over the ordinary hepar^ till the sulphate 
of potash which it contains^ is decomposed. 

6. KS®, When sulphur is added in excess to the preceding, 
and the mixture is heated in a current of sulphuretted hydrogen ^ 
till it yields no more sulphur. 

7. KS^®, Is the saturated combination of sulphur which con- 
stetutes the ordinary hepavy when it is prepared by adding to it 
sulphur in excess. 

With respect to KS’, KS®, M. Berz(?lius has doubts of their 
* ^i^stellee, not because tb| rcsiilt of the experiment which yields 
them is doubtful, but byause these odd numbers are not^yet 
known in aity other i^io^nic combinations. They may, besides, 
be vety likely nothing more than fixed and determinate combi^ 
nations of two othcr^lphurets of potassium ; for this evidently 
takes place with the sulphuret of magnetic iron, whether native 
or |»x>duced artificially. In this hist substance the iron is, ac- 
edrdh^ to the experiments of Stremeyer, combined with 1 Jth, 
aa imieh^^l|;hur as in the trueprotosuJphuret of iron, and, co»x 
sequently^ is as 7. to 6. 
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M. B^riselius thiilks iJ$o, that th^ maximum fS si;A{]huffiti«»i 
of potasisium is not wett determine^ And tna|,'W(v 

bably, be the trim protosuIpKuret ; but the 'e^perimeitts 
he has yet nu^ 6n this point only give vague results. He W ^ 
often^ Ibif example, p^upcd a hepar a mQre'fi\dfy colour 
than the ordinary kin4, and which dissolves in water, leaving a 
neaidue of sulphur in powder. But when M. Ber^flius meltcil 
the hepar with a great excess of sulphur at a gentle heat,' and 
left it afterwards to cool so slowly, that the sulphur could sepa- 
rate fri>m the hepar by means of its inferior specific gravity, the 
superior stratum was only pure sulphur^ and the inferior one 
dissolved in water without a residue. A solution of iti 

water, which was made to boil iriCh sulphur, dissblved a little'iof 
it ; but the sulphur precipitates itself by cooling. A solution 
of KS* ^ in alcohol, dissolves by digestion much of the sulphur, 
a part of which separates in cooling ; but it is diiScult from 
this, to distinguish between a solution of sulphur in alcohol, and 
an affinity of potassium for a new dose of sulphur, aided by 
the presence of alcohol. 

M. Berzelius is of opinion, that in every case we may consi- 
der the sulphurets of potassium whicli contain g, 4, 6, 8 and 10 
atoms of sulphur, as well established. It is evident, that tlie 
sulphur is found in the very simple ratio of 1, 0, 3, 4 and 6. 

M. Berzelius next examines the preparation of hepar in the 
humid way. Having melted the hydrafe of potash with a 
gentle heat, he added to it small portions of sdlphur, which dis- 
(solved with strong effervescence, and produced a flocculent mof- 
tpr which swam upon the melted sulphur. The effervescence 
arose from the disengagement of the vapours of water. The 
flocculent matter st'parated from' the /^ulphuret, was the byp^r^ ' 
sulphite of potash. When the potash Wployed was in excess, 
the sulphuj^ assumed in cooling, the rwdjsh pale colour df cin*. 
naban This m the colour of the protosulphuret of potassium ; 
and this experiment proves, that it is tile potash, and not the 
water> which was decomposed by the sulphur ; for Had it been 
otherwise, it would haVe formed a colourless hydro^j^Ulj^at& bf 
potadi. Wbafever excess wl'lal^oof potash, if does 
this tcm|i^ature either the sulphurous or the sulpb^iri^ aci4 
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^ When i>i « 'solution, ^eW is only ft 

wMch can be obscrveti bet^veen the ma x imum and 
Minimum ; atjxi k is this which fogrms, when a.hydru>8u}|^ftte of 
pcMii^ is exposed ^i®ciently long ^e, till its hy«o^ is 
oxidated. It is, therwilfe, KS*. The li^par, which is formed 
by ^ complete saturation of a lixivium of (Caustic potasjh>' which 
is boi)^^ y^Ub sulphur^ contains three-fourths of potash, convert- 
ed into KS^ or into a sulphuretted hydro-sulphuret of potash 
corr^pot^ding to it, and one-fourth of pptash combined with a 
quantity of hypa*sulphurou« acid| which contains three dmes as 
^udi ostygenjts itself ♦. When potash is added to it, the state 
m ueutridity of the bypo-sulphite changes first, and afterwards, 
by new additions, that of the sulphureUed hydro-sulphuret. 

Among the sulphurets of other alkaline bases, M. Berzelius 
has examined only those of Calcium. The protosulphurct of 
this metal is formed, by pas&ing a current of sulphui cited hy- 
drogen gas over pure lime in a porcelain tube, in a slate of in- 
candescence. It forms M^ater and sulphurel of calcium, of a 
light rose colour. It contains no trace of sulphuric acid. The 
sulphuret is not altered by pure water even when boiling. M. 
Berzelius has preserved it under water in flasks, full and well 


corked, during whole months without suffering any alteration. 
A small portion of this sulphuret is soluble in water. This so- 
lution, when evaporated m vatm^ yields a white crystalline mass; 
which, when heated* with the exclusion of air, yields its water 
• of crystallization, and becomes sulphuret of calcium. This su]U 
phuret has then a great analogy with the cyanurets, and the sul- 
plvo-cyanurets of alkaline radicals which appear soluble in water ; 
^whence M. Berzelius concludes, that this may probably be the 
case with the sulphurets If the same radicals* The protosuiphuret 
is the only sulphuret calcium which can be obtained in theory 

way. In the humid*W^^ wc can obtain lyto others o|rthbm, one of 
which is C<»S^,^e3^mmed a long time ago by BucHolz and Bern- 
hardii qpd more recently by Mr Hcrschel ^ and tHe other, the 
which IS obtained pure by (Sgesting the 
with water and spiphur in excess. 
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The nature of the solutions of thVsulphurets inay he explain- 
ed in two ways. They either form hydro-sulphurets of oxi^t- 
cd bases, or, as has already been said, the sulphurcts may dis- 
solve witliout alteration. This question eannot yet be resolved; 
and the phenomena arc equally explicable u}X)n both hypotheses. 
But in the case of the sulphurets oxidating when they dissolve, 
it follows, that hydrogen ought to form with sulphur as many 
acid combinations as there are degrees of siilphuration of potas- 
sium soluble in water ; that is, we ought to have at least five 
hydro-sulphuric acids, whose eombinations with salifiable bases it 
would be difficult to distinguish by any nomenclature at once scien- 
tific and harmonious. It is true, that these sidphurets of hydro- 
gen cannot be all obtaiqjjd in an insulated state ; but this proves 
notliing either one w'^ay or another. For M. Berzelius observes, 
that the hypo-sulphurous acid cannot be obtained in an insulat- 
ed state ; and yet the hypo-sulplntes are not less real ; on the 
other hand, sulphuretted hydrocyanic acid exists in an insulated 
state, though it decomposes in contact with potash. 

The sulphuret of potassium has a very great tendency to fomi 
double sulphurets with a number of substances, particularly 
electro-negative ones. It is owing to this tendency that the 
alkaline sulphurets exorcise such a dissolving jxiwer over a great 
number of metallic substances; for from KS* to the 

'metals appropriate at a high temperature the excess of sulphur, 
and reduce the difierent sulphurets of potassium to the state of 
proto-sulphuret 

\ The proto-sulphuret of potassium combines with the sulphu- 
rct of hydrogen in the proportion of one atom of the former to< 
two of the latter = KS- -f 9 Si This double sulphuret i^ 
obtained by passing a curi'cnt of sulphuretted hydrogen gas 
over* the carbonate of ]X)tash, at a cbelj^v -red heat, till the gas 
which issue^, from the apparatus coxitaim^,Vater and carbonic 
and gas. It is slightly yellow, and very crjijhilline, having the 
appearance of a melted salt. Dissolved in w^ater, it forins what 
is called the neutral hydrosidphaie oi potash, (considering the 
solution of the protosiilphuret of potassium as a sub-hydro- 
" ’sulphate). . fcfulphur, as well as all the metallic sulphurets, solu- 
ble in caustic potash, drive away from it the vsulplfurett^l hy- 
Avog^al and combine with tlie sulphuret of potassium. Three 
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atoms of sulpjtiur ?«id three atoms of the metallic gulphurets in 
general required to separate entirely the two atoms of siih 
phuretted hydrogen, together with one atom of prolo-sulphurct 
of potas^um. These decompositions are niatle even in the 
humid way. The sulphuret of arsenic (Orpintcnt) pulverised, 
drives off at an ordinary temperature the sulphuretted hydro- 
gen gas from a solution of neutral and slightly concentrated 
hydrosulphate of }X)tash 5 with the same force as if a liquid acid 
had been added to it. 

The proto-sulphuret of potassium combines equally with two 
atoms of the sulphuret of carbon = KS* + S CS^ ; but when 
this combination is prepared in the dry way, it dticomposcs 
when dissolved in water; the carbon separates from it entirely, 
and the solution contains only KS*'. The proto-sulphurct of 
potassium dissolves the sulphuret of carbou in the humid way 
without separating from it the carbon. 

Besides these two double siilpluirets, M. Berzelius has exa- 
mined the action of the alkalis and tlieir sulphurets on the sul- 
phurets of Arsenic, Molybdena, Chrome, Tungsten, Titanium, 
Tantalium, Antimony, Gold, Platina and Rhodium. There are 
four methods of dissolving the metallic sulphurets in an alka- 
line menstruum. 1. To dissolve the metallic sulphuret in a 
solution of the protosulphuret of potassium, or of tlic double 
sulphuret of potassium and liydrogen, (hydrosulphate of pot- 
4%sh). S!, To dissolfe the oxide of the metal by the double sul- 

^ phuret of hydrogen and potassium. S. To dissolve llie metal- 
•lie sulphuret by caustic potash ; and, 4. To melt together the 
^ metallic sulphuret and the carbonate of poUish, and afterwards 
to dissolve the melted mass in water. The general result of all 
^Ihcsc ways of dissolution is, that it forms a comhination of sul- 
phuret of potassiiim viih the other metallic sulphuret, wkidi is 
added. In the firsi^;1etliod, this combination is made directly, 
or wdicn we empl^ the hydrosulphate, the siilphiTOtted hydro- 
gen isdisengageoby the other sulphuret, which replaces it, in 
the sulphuret of potassium. In tlie second, the sulplmreftcd 
hydrogen reduces the metallic "oxide to the slate of sulphuret, 
and the sulphuret thus produced combines with the sulphuref> 
of potassitfln. In the third, a part of the metal is* oxidated at 
the expcncc of the potash, (or the wa^r,) and the inclafli^ oxide 
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combined with a porticm of the potnah. Th^ jpotaasium (or the 
hydrogen) reduced unites with the suJt:^ur^ abandoned by the 
oxidated part of the tnetal^ and the sulphuret of potassium thus 
pfoduced^ combitK^ with the undecomposed metallic sulphuiret. 
When aU 0eid U poured into it, the potassium is reoaddated at 
the exp€ 9 :ice of the metallic oxide, to which it restores the sul* 
l^ur, and the metallic sulphuret is wholly precipitated as if* it 
had been dissolved without decomposition. The fourth method 
^ves the oame result as the third, with this difference only, that 
the metal is commonly brought to a higher degree of oxidation, 
from which there arise some slight modifications of the pheno- 
mena We may also tidd to these a fifth method, that is, when 
a metallic sulphuret is dissolved in a solution of carbonate of 
jxitadli, or of soda. The carbonates, howeveir, dissolve only a 
little of the metallic sulphurets, lliey are not decomposed, and 
the solution appears to be made like that of a salt in water. Of 
all these metallk* sulpbutets, that of antimony presents the most 
important results, both from the apparent exception which they 
make to rules, and from the use which has so long been made 
of the preparations of this sulphuret. Water separates tlie 
greatest part of the sulphuret of antimony from its combination 
with the sulphuret of potassium, exactly as it does tlie .same 
from combinations of the oxide of antimony with adds. Warm 
waler, however, separates less of it tlian cold w^ater. The AVr- 
mes mineral is nothing else than sulphurt'C of antimony separ 
rated in the humid way from the sulphuiet of potajssium, either 
by the cooling of’ the liquid, or by the addition of water to a 
concentrated solution. The mlphitr auratmn of druggists is a ^ 
sulphuret of antimony proportional to the antimonious acid. 
The production of this sulphuret, as wc^ as of the sulphuretted 
byd>.jigen gas, when we jjour an acid inW^ the liquid from which 
the Kermes 1ms been precipitated, arises innn a great complica- 
tion in the action of the potasli upon the suip^^uret of antimony 
It forms two combinations, one of oxide of antimony and pot 
asb» atid the other of oitide of antimony and sulphuiret of anti- 
mony, (CrocibS vlijch remain uudissolved when 

«^ater is added. The warm liquid oxidates quickly at the ex^ 
pence of the air, and the sulphuret of jxitassium, deprived ab 
^ ready J»y the water of a p^ of its sulphuret of antimony, is de- 
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composed, jfO that it forms jHitash and a siilpluiret:0f |>dtassium 
wildi mp:re ^Wphitr. When an acid is poured into it, this last 
inverts pot^sium into potash. The excess of sulphur in 
this last substance combines with the antimony, and tin? polal^ 
Slum, which can no longer oxidate itself at the expence of the 
oxide of antimony which remains undissolved, decomposes the 
water, and gives birth to the sulphuretted hydrogen. The 
quantity of sfdphur auratum is greater, when the Kennes is pre* 
pared by die fusion of sulphuret of antimony witli carbonate of 
potash ; for, on this occasion, it is formed of the antimonite of 
potash, and a part of the antimony is reduced to die metallic 
state. 


Account of M. Berzeliints recent PlxperhnenU on the Cota- 
position (fthe OMdes (f Platinum and Gold* 

a. Oxhides of Platinum* 

Dr Thomson, who has undertaken to correct analyses which 
have been made with the utmost care by oilier chemists, and 
who assures us, not without ostentation, that he has found the 
true resiilts, at the same time that he commits serious mistakes 
whenever he does not follow in the track of a skilful predecessor, 
has, in the fifth edition of his System of Chemistry, (vol. i. p.501.) 
rejected die analyses of the oxides pf platinum made by M, Ber- 
zelius, and substit^ited in place of thein the analyses of a 
pretended prot-oxide by Mr Cooper. M. Berzelius having dls- 
"•covered the proto-muriate or proto-chloride of platinum, he de- 
composed it by heat, and determined the quantity of metallic 
platinum which remained. The proto-muriate is decomposed 
• by the caustic alkalis, j whi<!h take up the muriatic acid, and 
leave a black oxide, stfiuble in alkalis and acids, widi a f^E^en- 
Ish or rather blacky ctiour, M. Berzelius deduces in an incon- 
trovertible manne^fhe com|K)sition of this oxide/ from that of 
the prpto-muriat?^. He afterwards decomposed the ordinary 
iuuri^p gf, piatinum mih metallic mercury, and found that thd 
combined in it, with t^vo timeis as much oxygen as in 
the prot-oxkle. Mr Coojierj who found these methods o^ec^ 
^precipitates a solution of muriate of pktinum witli 
nitrate of .mercury, and heats the precipitate thus ol^tained at 
a»tempemture necessary to sublime the calomel, forms 
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nearly four-fifths of it. The black {)owder which r^ains, Mr 
Cooper declares to be the true prot-oxkle, which contains 4i|th 
hundreds of its weight of oxigen ; and what is very re* 
nhirkable, which dissolves in the muriatic acid, and gives the 
same muriate as is found in the nitro-muriatic solution of pla- 
tinum** Dr Thomson adopts the accuracy of the results 
of Mr Cooper, and with regard to the peroxide, he reasons in 
the following mfinner : “ Mr E. Davy, says he, has found, that 
100 parts of potassium combine with 11.86 of oxygen ; and M. 
Berzelius has found that 16.4^4 parts of oxigen combine with 
this same ij^uantity of the metal. The mean of these two ana- 
lyses is 14.177, which is not very remote from 18.^60, which 
would be the quantity of oxigen necessary, in order that the 
oxygen of the per-oxide should be three times that of the prot- 
oxide."^ From this Dr Thomson sagaciously concludes, that 
tlie per-oxide of platinum is a trit-oxide. 

M. Berzelius has shewn, that the precipitate obtained by Mr 
Cooper is a mixture, or perhaps also a combination of per-oxide 
of platinum with the proto-muriate of mercury, from which the 
muriatic acid may extract the per-oxi<le. By the heat necessary 
for the sublimation of the proto-muriate of* mercury, the oxide 
of platinum is decomposed, and the progress of this decom- 
position ought to vary both with the temperature employed for 
the sublimation of the calomel, and with the time during which 
the oxide is exposed to this high temperaiure. M. Berzelius 
has made a new analysis of the per-oxide of platinum, which 
coincides perfectly with the numbers which he has given in his 
Chcmiciil Tables. He placed the double miiriate of platinum 
and potash in a small ball, blown in the middle of a piece of 
barometer tube, and he afterwards passkl a current of di’y hy- 
drogen gas along the tube, heating the ball slightly with a 
lamp. The ^alt, which does not contain was decomjx>s- 

od ; the liydrogeti gas was converted into "'^mriatic acid gas, 
and when the muriatic acid was driven otf in tins way; he weigh- 
ed the residue, winch contained muriate of potash'^&'i.pietallic 
platinum. The loss was due'* to the oxjvmuriatic gas or^itic 
^.Uorine of modern chemists. The muriatp of potash was sepa- 

* ^ourKal rf the Ro^al Institufion, Vol. i». No. y. p. 12?. 
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rated from die metal by water, and the platinum Wei^ied. A 
hundred parts of this double salt gave 

Oxymuriatic gas, or chlorine. 

29.Z 

Platinum, 

40.0 

Muriate of potash, 

30.8 


100.0 


The muriatic acid, abandoned by the oxide of platinum, 
makes twice the quantity of the same acid in the nuiriate of jx)- 
tash remaining; consequently the double salt is composed of 
one atom of muriate of potash, and two atoms of the pennuriate 
of platinum^ or, if we prefer it, of one atom of the chloride of 
potassium, and two atoms ot* the perchlorure of platinum. In 
calculating from the Tables of M. Berzelius, the quantity of 
platinum in tliis salt, wc shall find it to be 40.066. 

M. Berzelius has also analysed the double miniate of pla- 
tinum and soda, and has found it to be composed of one atom 
of muriate of soda, two atoms of the permuriate of platinum, 
and twelve atoms of water, that is to sjiy, it contains of pla- 
tinum 19«35 hundredths of its weight. 

b. Oxide of Gold, 

M, Pelletier, in his interesting memoir on the cliemicai na- 
ture of the oxide of gold, has examined the properties and the 
composition of the ioduret of gold, and concludes from this last, 
that the atom of gold should weigh 29.93, instead of 24.86, as 
* follows from the experiments of M. Berzelius. In a new in- 
vestigation, for the purpose of examining the assertion of M. 
Pelletier, M. Berzelius dccomjx>sed the neutral muriate of gold, 
by carbonate of soda excess. Having evaporated die mass to 
dryness, it was brought to a red heat, and being rc-dissoh.«Ki by 
ivater left metallic^old. The solution was neutralised by the ni- 
tric acid, and pre;5iipitatcd by the nitrate of silver. 4n this manner 
M. Berzelius found the weight of gold to be a little lighter than 
fprnierjy/ but he attributed this to the great tendency of the 
'^'^fifSriate of gold to form a superrauriate, by the successive re- 
duction of the oxide of gold dissolved. On this occasion ^ 
shews, that the oxide of gold forms with the muriatfe acid* two 
combinations, one of which is a deep red, even ivhci> i^issolvcd 
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in water, and is the neutral muriate; tlie other, which is yel- 
low, and easily crystallised, is die supermuriate. The observa- 
tion of Pelletier, that the muriate of gold is reduced by the 
oxalate^ induced 1^. Berzelius to examine, if, on this occasion, 
the quantity of gold reduced corresjxind^ to the composition of 
the oxalic acid, which he had deduced from his analyses, that 
is, if this acid contains the small quantity of 0,0025 of hydro- 
gen, which he believed he had found in it, A hundred parts 
of anhydrous oxalate of lime i-cduced 103.13 of gold to the 
metallic state, and 100 parts of the quadroxalate of pfjtash, 
(which contains 24.8 per cent^ or 14 atoms of water) reduced 
102.5 parts of gold. If the acid^does not amtain hydrogen, 
the calculation gives, in the first of these cxfieriments, 103.58, 
and in the List 104. The experiments then prove, l.v/. That 
the oxalic acid is comp(>sed of one atom of carbon, and three 
atoms of oxygen, without hydrogen ; for, on the supj>()sition 
that it contained 0.0025 of hydrogen, it would have reduced 
no less than more of the gold; and, That the 

weight of the atom of gold, determined by the former analysis 
of M. Berzelius, approaches as near the truth, as can be done 
by our present analytical means, 

3. Researches on the Composltiofn of some Mineral Substances^ 
by M. A. Arfwedson. 

M. Arfwedson has recently discovered a new metlnxl of pre- 
paring Lithion. It consists in exposing an intimate mixture of 
Triphane, or Spodumene, in a fine powder, with quick lime, i ii 
a Hessian crucible, to a very strong heat. The burnt mass is 
dissolved by the muriatic acid, and the solution evapirated to 
dryness, in order to separate the sUkia. Sulphuric acid is after- 
ward added, and the mass is heated till the greater part of the 
muriatic acidus driven off*. The residue diluted with 

water, and the liquid is separated from the gy^^mi by strong ex- 
pression. The acid liquid then obtained is digt^J^ with the 
carbonate of lime in water, in order to precipitate the^afojjrjj^ 
It is then filtered and evajwrated. The crystals of the sulphate 
«£* lithion then easily separated from those of the sulpliate 
of lime. If wish to prepai-e the carbonate of litliion» wc 
must d^fcomrose the sulphate by means of the acetate of barytes, 
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or of lead, and afterwards decompose the acetate of lithion by 
heat. 

, M. Arfwedson has also verified the assertion of M. (Jraelin, 
of Tubingen, that there does not exist an Alum with a base 
of lithion and alumiiie, as he had at first believed. He finds 
that the error was owing to the presence of potash in the alu- 
mine, even in that which he had completely edulcorated. The 
sulphate pf lithion contains two atoms of water, that is 14.87 
l)undredths. 

M. Arfwedson has analysed the following minerals : 


a. The DtsthenCy or Cyaniic of St Gothard and of Norway. 


Disthene of St Gothard. 

of Norway. 

Theory. 

Silex, - 34.33 

36.4 

32.00 

Alumine, - 64.89 

63.8 

68.00 

99.82 

100.2 

100.0 


Ilcn^e he concludes tliai the distherio is a suhsilicate of alu« 
mine, in which the last contains twice as much oxygen as si- 
lex A^S. The difference between the theory and the experi- 
ment may be owing to a variable mixture of* a silicate of alumine 
with the subsilicate. 

h. The Nephcline of Somtna. M. Vainpielin found in this 
mineral only silex and alumine. The following is M. Arfwed- 
sorfs analysis : 


Silex, 


44.11 

• 

Alumioe, 


33-73 

Soda, 

- 

20.46 

Loss in the Fire, 


0.62 



96,92 


This composition g^ves the formula NS-f-3AS. 
c. The Sodalite of Vemvius^ which is known from th^arwfc- 
lysis of M. Diinin^Borkowsky. M. Arfwedson found that this 
stone contains miv^^ttic acid like that of GreenlaiAi, in which it 
was discovered fty M. Ekcberg. M. Arfwedson's analysis is as 


follows/ " 

* ’ Silex, - '35.99 

Alumine, 3^.59 

Soda, - - 

, MuriJitic Acid, ^ 


IOC .f3 A 
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' M. ArfVedson considers the rnuriaiic acid as essential to the 
coniiX)sition of this stone. He thinks it pmbable that it may con- 
tain one atom of a double subsilicate of soda and aluinine> com- 
bined with four atoms of the combination which constitutes 
Nephcline, that is (N®M-|-^A*M) + 4 (NS+3AS) 

4. Researches reapectmg the Pyi'ox&ms^i &c. by M. Henry Rose. 

We have already communicated to you (See this Journal, 
vol. iv. j). SI.) the general result of the great work of M. Rose 
on the pyroxenes, viz. that these stones are bi-silicates, some- 
times double, and sometimes only mixed with four bases, viz. 
lime, magnesia, tlic protoxide of iron, and the protoxide of 
manganese. We shall now give you the numerical results of 
all M. Rose’s analyses, from which you will see that in every 
case the silex contains twice as much oxygen as the bases to- 
gether. 



I Total, . (100.66 99.99 j 99.02 1 99.67 98.01 98. 9i ^^.07 ( 99- 


M. Rosf? has also analysed the Anakme, He finds that it 
I contains tlb^ same combination as the AmpUgene^ or Leucite, 
with thii^ difference only that it contains soda, whereas the amphi- 
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gene 


e contain^) 
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h ; and that the analcime contains' two pro-* 
portions of water, whilst the amphigene is anliydirous. The 
chemical composition of analcime then be NS®-hAS®+SAgr. 
The two minerals affect the same form. M. Rose asks, if this 
soda, combined with these two proportions of water, may not 
be isomorphous with the anhydrous potasli ? 

This skilful young chemist has also studied tlie nature and 
composition of the Oxide of Titanium^ which has so long been 
little known. Rose entertained the happy thoiiglit of re- 
ducing the oxide of titanium to the state of sulphuret, by means 
of the vapours of the sulphuret of carbon, which he made to 
pass through an incandescent porcelain tube, containing the oxide 
of titaniuniM The sulphuret of titanium tluis obtained, is a 
greyish-yellow mass bordering on green, which, by the slightest 
_touch, takes a metallic lustre resembling thejmagnetic sulphu- 
retted iron. When this sulphuret is heated with caustic potash, 
it oxidates, and there results from it a liyclrosulphate and a 
titanale of potash, witliout excess of sulphur, aiifl, consequent- 
ly, the sulphuret of this metal contains the same number of 
atoms of sulphur as there are atoms of oxigen in the oxide. By 
exposing it to the fire, it burns with a blue flame, and is con- 
verted by degrees into an oxide of titanium. The difference 
between the weight of the sulphuret and that of the oxide, in- 
dicates the quantity of oxigen which it contains. The oxide of 
titanium contains S^,9S hundredths of its weight of oxigen. It 
does not possess any of the characters of a .salifiable base. The ni- 
• trate and the muriate of titanium, which chemists have described, 
are merely salts with a base of potasli and soda. The oxide of 
titanium is precipitated from its solutions in a gieat p?irt by 
ebullition. The insolu’lle combinations which it appears to form 
with the Sulphuric, Arsenic, Phosphoric, and Oxalic Ackh^ are 
not salts. The oxjide in them contains at least four times as 
much oxigen as & J acid, and sometimes even mofe. The oxide 
of titanium Cf ^bines with wlater, and reddens vegetable blues* 
At a bi?ii'^:;jmperature it drives off the carbonic acid, and com- 
the bases. We ought, therefore, to change its name 
into Titanic Acid, The tkanates of potash and soda may be 
obtained Jby melting the titanic acid with the carbon^s of pot- 
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ash, or soda in excess. The titanate is separated from the cai*- 
bonate by cooling, and fi>rms a crystallised stratum, partly be- 
low the nielted carlfenate. The capacity of saturation of the 
tiranic acid is 16.97 ; that is, the base contains half as much 
oxigen as the acid. The neutral titanates are in a great degree 
decomposed by water, which priKhices super-titanates, but 
which M. Rose has never been able to obtain at a fixed degree 
of combination, probably because the water decomposes them 
successively, M. Rose has also examined the blue oxide of tita- 
nium, bui he has not been able to determine its composition. 

This chemist has also employed the sulphuret of carbon to 
obtain several otlier metals in the state of sulphurets, which have 
not been known under that form.* M. Berzelius suggested to 
him to examine in that way the Tantalnm^ the cmnposition of 
which had been determined by M. Berzelius, conjointly with Me>ssrs 
Gahn and Eggertz, by the reduction of the oxide in a crucible 
of charcoal. If the metal combines with the charcoal, the result 
cannot l)e exact. M. Rose has undertaken this inquiry. The 
oxide of tantalum gives a greyish sulphuret of tantalum, the 
combustion of which appeared to indicate that the oxide of tan- 
talum contains a little more oxigen than the reduction with tlie 
charcoal had indicated. M. Rose is at this moment (x;cupied in 
the inquiry. 

"6. Kcscayrlm rcspectmg the Amphiholen^ hy M, de Bonsdorff. 

t 

M. Bonsdorft* lias particularly studied those minerals which 
crysUillise in the form of the Amphibole. He found that the 
pure amphiboles are composed of 1 atom of trisilicate of lime, 
combined witli 3 atoms of bisilicate of magnesia, =:CS’-f8MS®; 
and also, that these two bases, theSime (ind the* magnesia, may 
be nmtuaUy replaced, and may also be replaced by other 
morphous bases, particularly the protoxides of iron and 
nese. The akiphiboles often contain other ^^re^gn subsitanC®^ 
The fluoric acid is rarely wanting in then., aiir|^ appears to be 
combined with lime,, of which wo then find an^fesi^g^propor- 
tional to the quantity of fluoric,acid. A great numbS^*^w4Nik^ 
^hilmles contain also aluniine, and as the quantity of that earth 
increases^ that of the silex diminishes ; whence M-Jiunsdorlf 
conclude^, that the first may, in the quality of an olcctro^nega- 



M« Bonsdorff on the Amj^hibolcs, 17 

live, or acid btKly, replace the last. It appears, from the cxpcrl- 
ments of M. Bonsdorlf, that a huUkate may be replaced, with- 
out change of form, by a tr%ahimmati\ either of the same, or of 
an isomorphous base. The iriemoir of M. Bonsdorlf, which will 
be found in those of the Academy of Sciences of Stockholrn, con- 
tains a number of results of great value in chemical mineralogy, 
but which cannot be communicated in «'in extract. The follow- 
ing table contains the nunierical results of tlie analyses : 


. 

M. Bonsookff^ 

.s Aimb^ses of the Amphiholow 




a 


J. 

, .f. 



44 

tn 



C'onstiuieut 

o . 

X} 

^ a 

3 

c J 

1 - 

H 1 

c 5 i 

o .t. 

^ OT 

O ^ 

o 

e< 4 

o ~ 

^ U 

a( 

s 

T3 

u 

0 


c “a '5 
2 

th 

Principles- 

. 

S§| 

SS 

K 

o c Q 

C . 

y »ri c 
-U .3 « 

O W 

J ^ “7? 

c .a 

<1 . 

C 

t4, 

Tyo 

. 

£ t 

P == 

•'unojfi 

5 -S i:; 

C. 

5i *3 -a 

r* ^ « 

fe c; 

Sik’x, 

(in, 31 

60,10 

59,7.') 

.73,20 

56.2 1 

47,? 1 

48,83 

12.Vt 

46. ?6 

1.7.69 


31,23 

21,31 

21.10 

22,10 

21,13 

21 86 

13, (il 

13,71 

19,0.3 

18,79 

l.nne, - 1 

13.0(1 

12J3 

I1s25 

1 .7,5.7 

12,05 

12.73 

10,16 

l?,2t 

1 3,96 

13,83 

Alimiinv, - ^ 

0,20 

0,t2 

— 

0,U 

1,32 

13,91 

7.tB 

13,92 

11,48 

12,IS 

eroloxiili; of ) 
lion, j 

I*rott)\KU‘ of J 
M.'inijfane.se, ) 

0,15 

1,00 

1 3,95 

3,03 

hon 

2,28 

' 18,75 

I6,2(i 

3,78 

7,32 



0,31 

0,21 

0,26 j 

0,.77 

1,15 

0,33 

0,36 

0,22 

lUnoric Acid, ' 

0,91- • 

(),ft3 

0,76 

0,66 

0,78 - 

0,90 

0,14 



1,60 

1,50 

wati'., . : 

o,io 1 

0,1 .'i ' 

•— 

0,14. 

9,. 70 

0,1. t 

0,50 

— 

0,61 

— 

Tol.il, - 

99.6,') 

100.01 ’ 

100,12 

1 00.08 

I0t\18 

99,03 ;i 00,89 

1 

98.77 

97,21 

99,53 


Jh(iIij,sIh of Red Silver Ore. — M. Bonsdorff lias aneJyscd 
die red silver ore, which, from llie t'xperiments of V'auqucliu 
ar.d Klajiroth, was believed to he a combination of siiiphuret of 
Sliver, sijphuret of antimony, and oxiiie of antimony. He has 
proved that this mineral does* not contain a trace of oxigen. Ill 
order to analyse it, he emjdoyed tlic metlioil (juoled aheve, 
which M. Berzelius made use of to reduce the muriate of jilati- 
num ; that is, tope s a current of dry hydrogen ^as over the 
ore heated in a glass globe. From this is obtained sul- 

phuretted hv^hiigcu gas, without a trace of lunnidity, and there 
t'cniiy* - at last a metallic button 9f silver and anliuiony depiived 
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of tlieir sulphur. The metals were then separated by cupella- 
tion. The mineral conUiined 


Silver, 

58.949 

Antimony, 

22,846 

Sulphur, - 

• „ • 16,609 

Gangue, - 

0,299 


98,703 


The two metals exist in such proportions that they otxupy equal 
quantities of sulphur, that is, 3AqS®4*J^SbS^. 

V. S. M. P. Strom, a Norwegian mineralogist, has analysed 
and descrilx'd a ntfw niineial s|x*cies, from Eger, in Norway It 
consists of 


Silex, 

- 

54,27 

Oxi<lo of IroiL 

- 

. 34,44 

Soda, 

* 

9,74 



98,45 


He pro|X)scs to call it IVenierhiv^ after the celebrafxHi Werner, 
since what has been called lVer7U’ritc^ is nothing more than 
Amorphous Paranthine. 

M. Mitscherlich has couunuiiicated to ^le Academy of 
Sciences of Stockholm his itnportaiit dissertation on the Identity 
of Form of tli(? Phosphates and Arseniates, This nitinoh* con- 
tains, first, a ciyslallograpific ex[Hjsition, and afterwards a series 
”of experiments, whicli prove, that tlie arsenic and phosphoric 
acidb give, with llie same bast's, analogous combinations, wliich 
corituin at the same time an ctjual number of atoms of water. 
The anakigous ctanbinatums affect also entirely the same crys- 
talline Ibrm. This important fact is an incontrovertible argu- - 
ment against the itk'a of M. Hauy, tluil the geometrical form 
of a combination is the most essential character for deterinininir 
mineral S{)ecies ; for wa cannot consider, for example, the neu- 
tral phosphi^te of any base as the same ^lineral sjxjcies with 
the neutral arseniatc of tlu‘ same base, 

Stockholm, ) 

Aug. 18 S 1 . ) 
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Akt. IL — Account of the Earthquake which desolated the Island 
vfZaHk\ on the 9Qth December 18520, la a. liCtter to M, IV 
Fekussac from Count Meiicati 

OOME days before this frightful event, the atmosphere ap- 
))eared dreadfully disturbed on every side, and created the most 
serious alarnu Clouds of the blackest hue, and colours either of 
tlu^ deepest red, or tfjat of burning sulphur, occupied the horizon, 
and appcaro<l to be in a state of eXictiical activity. On tlu? 29th 
of December last, tlie day of the earthquake, tlie atmospliere be- 
came still more frightful, /rhe wind blew from the SSE. 
Eahrcnheit‘’s thermometer stood at or the same temperature 
that we feel in advanced spring* weather, and the barometer 
ai 27.4':*^ The i londs appeared to he in irroups, and in a per- 
p(*tnal state t)f agitation, 'rhe ligliluing played without ceasing. 
The wind began to blow more violently, and, from two o\:loc‘k in 
the morning. It was S(3 strong as to remind us of an American hur- 
ricane. Having resolved not to go to bi‘d, I proceeded to exa- 
mine the atmosphere, and the convulsive motions witli wliich it was 
agitated. Towards midnight, I heard a dull and broken sound, 
which seemed to issue from the bosom of the earth. It resem- 
bled the noise of a distant drum, beat from time to time in a 
vault. It was heard by almost every body Avho was awake at* 
the time. Wc passed the night in tliis horrible stale ; and, at 
ten minutes bel'ore four in the morning, a sudden gust of wind, 
et* most extraordinary violence, made us believe that the end of 
the world had arrived : ami, what completed oar surprise, it 
grew calm in a moment^ Ai^- if I foresaw the misfortune that 
ihreatiaicd us, 1 felt witliin me the most melancholy presentiments. 
My soul was agitated with feelings that I cannot express. I threw 
myself on my bed, ahd was abs<3rbed in the sullei> and gloomy 
.‘'ileiice of nature, ’' hen all at once I was confounded with the 
most dreadful se/., terraneous roaring, \vhich formed the commence- 
ment of our terrible catastrophe. The molum of the earlli was 
lelt at that instant. I rose unmediately ; hut the violence of the 
■'hocks throw iiie back again on my bed. Then* were tliree shex-ks. 

* Tj mslatcd from the ■f inrvn.l dv Vhysi^^Ui^ Juiu loui. 4(>(» 

^ .. o- 
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The first WAS very sth>ng e.tid vertical ; the second produced an 
" undulating movement ; and the third, which was the most violent, 
created a rotatory motion. A sudden and confused noise of 
^amours and cries arose, and announced the general distress of 
the people, who thought that the last day was come. 

The violence of the shocks threw down the strongest built 
houses : eighty were overturned from the foundation \ no^irly 800 
iVere dreadfully shattered ; and others so much injured as to be 
uninhabitable till they were repaired 
^ In the midst of so many disasters, it iswery astonishing that 
only fodr persons perished among the ruins, and a few were 
^wounded. The earthquake lasted about thirty seconds, though 
some people say only fifteen. But the oscillation continued af- 
ter the shocks ; so that, from the beginning to the end, one could 
count a minute. TLhc people and the English garrisdn, frigl*^- 
ened at tliis horrible disaster, implored the Divine clemency in 
the Streets. 

While the Government and the people followed the proces- 
riou, called forth by piety and the general terror, another mis- 
fortune befel us. AJl at once, the clouds, which were grouped 
in whirls, discharged themselves in rain, accompanied with a 
small kind of hail ; then the storm redoubled, and discharged a 
quantity of hail, of a size so extraordinary, that some of the 
ft. crystals weighed six ounces, and,/as some say, even two pounds. 
These crystals were irregular polygons, ‘with their angles ex- 
tremely acute. After the first commotion, we found the other 
shocks less considerable. The horizon and the wind had not 
changed during twenty-five successive days. In the night o£ 
the 30th, a new hurricane, su<ih,as I believe no one ever befor^ 
experienced, was sent to assail us. Before midnight, the \^ind 
rdk in the south-east with an incredible vviolence, and at the 
same time^a deluge of rain and of hsil descended. The 
currents which precipitated ihemselvesji^l^ during four hours, 
down the hills, which rise above the town, q^iicjcly carried away 
with them wholb houses, which vrcfe swallowed up with all that 
they contained. These torrents not being able to findTpas- 

j 

* The Gazette o£ Corfu of the 6tli January 18S], makes the huxnber of hou&es 
dcstrojeJ 300, end those which were much injured SOO. 
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sage along the canals, which were obstructed by the ruins cf die 
houses, overflowed and inundated the whole town, which at 
day-light presented the most dreadful spectacle'; and two unfor- 
tunate pesrsons, who had not time 4:o escape from death, were * 
carried away with their houses. 

The rain during all this time was overturning on every side^*^^ 
the walls of the houses, already shattered in every part, so that"^ 
from the derangement of the roofs, and the dangerous state of 
the buildings, we had not a comer in which shelter could be 
found. The churches were our only asylum, for owing to their 
particular construction, they wore preserved from, the gcnerdl 
ruin V ■’ > ♦ , » ^ ^ > s ^ ir / 

It appears that the eartFiquake, from the direction of the 
shocks being SE. and NW., had its origin in the sea, and that 
- it was^lt at the distance of nearly 250 miles round. On the 
j6th of January, just nine days after the first, we experienced a 
second earthquake, which was not preceded by any perceptible 
bellowing, and it was a very weak one in comparison with the first. 

It lasted nearly twenty-four seconds. 'The oscillations, which were 
widely extended, appeared to have the same direction as those 
of the first. Its effect was most pow^ful to the west of the 
town, and in the rest of the island, where it made great havoc ; * 
but though It was weak in comparison with the first, it could 
not but produce the most distressing effects upon our town, oiv 
account of the genei^al ruin occasioned by the former. 

I should be deficient in gratitude, were I to pass over in si- 
Jence the generosity and humanity of Lord Viscount Strang- 
ford. Ambassador Extraordinary from his Britannic Maje^>- 
ty lo the Ottoman Porte, who was in our port at the time, — of 
* the Resident of the Lird itigh Commissioner to his Majesty, 

Sir P. Ross, and of many other English, who assisted the un- 
fortunate during this frightful catastrophe. 

I shall proceed row to describe to you a phenoiibcnon which 
happened previoi ^ to the first earthquake. 

Three or four minutes before, iliere was seen at the distance 
of two miles from the point or promontory of Geraca, which is 
to the SE. of the island, a kind of meteor, burning, and almost 
swimming, on the sea, and which continued luminous five or six 
minutes At the distance from which it was seen it *secmcd 
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til he five or six feet in diameter. Could this be hydrogen gas 
onanafing from some volcanic submarine cavern, and which, is&u- 
iiig out of the water in an aeriform column, sought to come in 
contact with the electricity of the atmosphere ? ^ This gas taking 
fire, continued to burn till the inflammably matter was consunix 
ed* 1 » . . I . ^ 

On the day after the first earthquake, at 4 o^clock in the 
evening, we saw a txuc. meteor, which, describing in the air a 
vast parabola from east to west, fell into the sea teyond our 
iriand. A similar meteor fell at Ccphalonia, near the town, 
and also info the sea, without being accompanied with any 
explosion^ ' Ever since this great disaster, which ha*^ reduced 
us to the most distressing condition, our atmosnL.ie lias ar^ 
peared in continual agitation. Nature itself seems to ha ^ 
changed its course. Wo find oar^ ves suddcL.y in a y 
climate. The thermometer which, m the month of Janu n \ , 
was at 65"* Fahrenheit, stands at present exposed t< the pcidi 
only at 35°. Since the 1st February, the sea has been in a cc»n 
tinual storm. From the inf^ matioii which 1 s rcfAcbed u-, 
this confusion appears to be universal m all l.io port, of the - 
diterranean. 

Zante, 91st February 1831. 


Art. Ill,— Description qf the Trinity 1 it r of Siapttision at 
Newhavcfif near Edinburgh, By Captain Samuel Brown, 
BN. In a Letter to Dr Brewster. 

Dear Sir, 

It was my intention to have furnished you with a description 
of Ae Union Bridge of Suspension, which I erected over the river 
Tweed, in tbe summer of 1830 ; when I fo^nd myself anticipat- 
ed by Mr Stevenstm, civil engineer, who«-was present at the 
opening of the bridge on the 36*th July 1830. As he has gone 
into the detail of the dimenrionsof the iron- work, and the mode 
of uniting it, with a description of the piers or abutments of the 
bridge^ it ijj unnecessary for me to enter ujion that part of the 
subjecti^ 
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Yet there are a variety of essential points which it is neces- 
sary for an architect or operative person to be acquainted with, 
which it could not be expected Mr Stevenson could enlarge upon, 
and which, in justice to other important subjects, could not he 
compressed in a periodical work. I consider, indeed, the erec- 
. tion of the Tweed Bridge, and the Pier of Sus{>ension, to be a 
^prelude to many other works of the same kind, all subject to 
different arrangement, according to their extent and magnitude, 
the weight they have to support, and every variety of position 
of which the design is susceptible. I have no doubt that the sub- 
ject will be regarded of sufficient importance to engage the at- 
tention of some of our eminent writers on mechanics. 

Without any further allusion to what has before been said of 
the Union Bridge, I may be permitted to mjentipn 0e fact, 
whijcb. paramount to all others, — that ever since it has been 
opened, it has given entire satisfaction, and has been in constant 
use without any restriction, in the same manner as any other 
bridge of stone or cast-iron. 

The pontage, which is not higher than tlic road-tolls, has 
paid in the first year more than the interest of the money which 
was expended in erecting it, including one thousand pounds 
which the trustees voted to me in June last above the estimate ; 
and there is every reason to believe, that it will, in a few years, 
redeem the capital invested. ^ 

A new application of the same principle, has just been success- 
fully completed by the erection of the Trinity Pier of Suspension 
• in the Frith of Forth, near Edinburgh, of which a Perspective 
View, Elevation, and Plan, are given in Plate I. Fig.l. 2. and 3. 
This work was undertaken at the expence of the proprietors of the 
steam vessels employed* in tfie Frith of Forth, and several gentle- 
men forming the Trinity Pier Company. From the increased in- 
tercourse with this jpart of the coast, by means of steam boats, it 
became almost indispensable for Uie proprietors improve the 
landing, and as no arrangement could be made with the trustees 
of the pier at Newhaven, it was proposed by Lieut. Crichton, 
H. N., a principal manager of the Loudon, Leith, Edinburgh, and 
Glasgow Shipping Company, that instead of spending money in 
litigating4he right of landing at Ne^^haven, they should erect the 
present pier ; and the Company are under lasting obligations to 
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tlmt gentleman for his exertions in promoting this desirable ob- 
je0t, and for his ability and judgment in the choice of the most 
suitable situation. 

• The Magistrates of Edinburgh gave the best proof of their 
approbation of the plan, by their acquiescence in its erection on 
the place which Mr Crichton had pointed out, and by relinquish- 
ing their right of any toll or postage. The Pier Company arc 
also particularly indebted to Mr Scott, the pfoprietor of Trinity 
Bank, for the grant of a considerable pif*ce of land for the site of 
the bridge, and for forming approaches, and erecting a convenient 
house for the accommodation of travellers. These material points 
being settled, I began to drive the piles in the month of March 
18^1, b^t there was a succession ol heavy gales which rendered 
the op^tioo extremely difficult and tedious. It was not until 
the be^uning of July, that the whole of the piles wereHlriveq, 
and completed for carrying the standards. 

The only improvement which I have attempted in the erec- 
tion of Trinity Pier, is that of using strong bolts over the points 
of suspension, where the stress is greatest, and diminishing them 
towards the centre, where it is least ; but not without such mecha- 
nical accuracy as to proportion every bolt to the strain which it 
has to bear in the curve. The extreme length of the pier is 700 
feet from high-water mark, 4 feet wide, and consists of three 
^jqual divisions of 209 feet, without any central support, and is 
10 feet above high-water. The pier-head is 60 feet wide by about 
60 long, supp<wrted by 46'piles driven about 8 feet into stiff blue 
clay. The heads of the piles are secured by beams at right • 
angles, and by diagonal trusses and warping, which at the same 
time form a secure frame for tlie deck of 2 inch plank. The 
front of the pier faces the north-east, and is exposed to the 
whole range of the sea from the entrance of the Forth. It has 
also to support the drag of the bridge, ^nd therefore it is 
strongly sust^ned and backed by ^diagonal shores, driven in op- 
posite directions. The intermediate piers are only subject to 
pressure from the weight of thda* respective divisions, and are 
greatly riieltered from the swell by the outer pier. Their area, 
thcreforcy is merely sufficient to form a secure framing for the 
cast-iron standard, over which the main susjxinduig bars arc 
supported. 
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The inner pier is a stone pUar of solid masonry^ 6 feet squ^e 
and 20 feet high. The main bars pass over the top of this fnllar, 
similar to the standards erected on the piers. The back ^tay<^bars 
fm-m an angle pf 46'^ ; the extremities are sunk about 10 feel 
low the sur^ce of the ground, and secured in hard clay by cast 
dron pla^ (m the principle of a mushroom anchor. The outer 
ba€k-stay^f %e carried in the same angle over the standard of the 
outer pier-h^ad, and are morticed into a rider, which is bdt^ 
to the pies ; and these riders are backed by spur^shores, to re- 
sist the drag of the bridge. , 

The main suspending bars are eye-bolts of 2 inches, 1 Jth and 
IJth inch diameter, bfeing of ^different dimensions, for the rea- 
sons before mentioned ; and are united end to end, by side-plates 
and bolts of prc^rtional strength. They now becbme> in ef- 
fe 5 t,.-one"entire bolt ^ and although separately they are perfect- 
ly straight, yet they afll partake of the natural curve of the arch 
between the points of suspension, the dip or versed line of which 
is 14 feet in each division. ' 

The lowest bars are 3 inches by |ths thick. The ends overlap 
each other by crank-joints, bolted and liesped tight. They are 
supported in a horizontal position by perpendicular straps, passing 
through the joints of the main suspending bars, and the beams of 
the rider are laid across them, and covered with 2 inch plank. 
The butt ends of the beams are’eased in with a neat cornice and 
blocking, extending the wdiole length of each division. On each 
side is a wrouglit-iron railing about 4 feet high ; the perpendi- 
cular straps which supjiort the bridge forming standards for the 
rail. 

The great utility of t|^e Trinity Pier has been already ascer- 
tained : its strength and durability, therefore, become a subject 
of increased importance. , 

Agreeably to mat^ hundred experiments which I have made 
with a Machine correctly adjusted, upon the principle of the com- 
mon weighing machine, I haye found that it requires a force 
equal to 147,000 lb. to tear^ asunder tound bolt If inches 
diameter, applied in the direction of its length ; but it begins to 
stretch with about fths of ihis straiu Vhen 'uniformly supported ; 
and I have •therefore proved thd mHin sui^jpendihg bm cpnnect- 
ed as they are in the bridge, with 88,200 tt), or about 40 tons. 
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But what ia much more satisfactory to the puMic, it has been 
loiuled since its ereotioa With SI tons, subject at the same time to 
the ardinary wdghC pasamjgr over the bridge, baing mare than that 
to «4iidi> in all prol^iUty, it will ever be subjected in future. 

With respect to the security of the pier, we hare die advan- 
tage of experience to prove, that a structure erected tqion 
aecurdy driven into the stiff ground, will stand the riolencc 
of the sea as well as the most substantial stone buildhigs. Yar- 
mouth Jetty requires no repair except what proceeds from the 
decay of the timber. The {nqp at Ostend, on the opposite coast, 
has stood for ages exposed to the whole force of the north wind ; 
and at Crmistadt, in the Gulf of Fmlaad, the batteries are erect- 
ed cm piles like to many islands, and are in no way affected by the 
violent^ of tile' sea. Piles, therefore, in such rituations, are pre- 
ferable to a stone {ner, because no vessel could {qiproadh n. solid 
mass of mason-work, without the most imnunent danger of being 
dashed in peces, or sunk 1^ the back send of the sea, unless in- 
deed it were to be of such extent and magnitude, as to come un- 
der the description of a Breakwater. The fact is certain, that 
no vessel can lie alongside Newhaven stone pier in'a strong north- 
west gale. , 

The liability of the piles to decay, cannot bo considcrisd as an 
objection of any importance, because they can be drawn up at 
t Uny time, and replaced with new ones ; and even upon economi- 
cal principles, they must be preferable, frmn their com|)arative 
cheapness, to any other materials. With respect to the durabi- 
lity of die iron work, it may be rendered almost imperishable; 
by proper attmiticm to the usual mode of preserving it by paint- 
ing ; but even here there is a remedy, for every bolt may be 
taken out and renewed. 

The Trinity Pier does not present a solid resistance to the 
sea, but the swell ranges through a series pf |^es, of rixty feet 
sqpare, and is so much subdued, that vessels, unless in a decid- 
ed heavy gde, can lie dose enou^ to the stairs to land their 
passengers, rrith the greatest (xmvemence and ease, at any time 
of tide; and os the principle is not lindted to any particular dis- 
tance, it i^y at some future period be carried out by a con- 
tinuatiqn of suspension aidies, to admit of transpoi\s or other 
large ships to come alotigsidc, and laud or embark troops, where- 
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by the unavcndAble delay of going into port would be avoided : 
This is desirable under any circumstances ; but in a miUtaty 
point of view, it may be of vast importance, because the success 
of any expedition may depend prindpally on the rapidity by 
which it is dispatched. 

It wQuld engross too great a portion of the valuable pages of 
the Edinburgh Philosopliical Journal to enter into any specula- 
tion respecting the benefits that may hereafter be derived, from 
the mote general adoption of bridges and piers of Suspension. 
But there is a purpose to which they may be applied, of no less 
impotlance than that of saving many lives from shipwreck, and 
even preventing that most deplorable of all human disastc^ 

It is perfectly well known, tbat when aboat has once cleared the 
surf,sheisthenconsideredcomparativelyfreefrom danger; and that 
no ^ale, or sea, will deter our Deal boatmen from attempting to 
Save a ship in distress. Their utmost hardihood and skill, however, 
are unavailable at particular times of tide in tlie Downs, and thou- 
sands of ships have been on the eve of destruction, without the pos- 
sibility of rendering them help. I have not yet ascertained the 
practicability of driving piles oft’ Deal Beach, but upon the pre- 
sumption that it is to be accomplished, all other objections to a 
pier of suspenrion vanish. There is no part of the coast, where 
there is such a tremendous sea and surf ; but 1 see no difficulty 
in proportioning the strength of the piles, imd the frame of the 
pier, to the violent iiction to which they must be exposed And 
I would prowse that boats of certain descripriems should be sus< 
•pended fromjdavits, in the same way that they are hung to the 
quarters of ships, ready to lowar down, with their boats^ crewj 
and every necessary appointment, to put off at a moments no- 
tice, night or day. In me &ntrc of the pier, I have to propose, 
two steps for large boats, capable of conveying off the largest an- 
chors and cables. ^ 

My plan is not so far advanced as to enable fne to enter at 
present into any farther details; but, from fhe consolation ] 
have g^ven the subject in aU its bearings, 1 have great confi- 
dence in the opinion that it is neither impracticable nor diffi- 
cult. ' S. Bbown. 

<i.oirDOiVv ) 

25* Charles Street, St James Square, > 
m ATou. mi. I 



^ Captain S. Brown on Trinity Pier ^Suyfemon. 

£a^ilmatnen Mo Figures on M« kneer ke^cf Plate L 

Some of the principal component parts of Ci^ain Brown's 
Bridge of Suspenrion, ooj^ from his qxxafication enrolled in 
the ^urt of Chancery at Edinburgh, are represented in th(r' 
lower part at Plate I. 

6 is a straight bolt or bar, fiHrnung one of the jouits of the mmn 
lines of suspension. 

coupling-plate, to unite the bolts end to end. 

K is one of the bolts. 

J is a section of the bolt K. 

£. is a hoop for tightening up the joint, and I a side view 
MM is a side view of two bolts or bars united. 

NN is a vertical view of two pair of bolts, united as above. 

R is a suspending strap, and resting on the joints of two pair of 
joints, and Supporting the lower bars of the bridge. 

SS is another method of forming the main suspender by straight 
bolts or bars, upset at the enda to bt and be bound in a pair 
of clam-joints* 

% T shews the intericHr of the clam-joint. 

UU shews a pair of bolts united and hoo|)ed in by the clam- 
joint 

V represents a third method of constructing'the main suspender, 

by a combination of bars piled or laid laterally, and hesped 
right over a joint founcd by a jegged scarf 
X is a section shewing sixteen bolts or bars piled and bound 
together, the suspending strap resting across them, and Sup- 
porting the lower bar, as in R, 

Y is a ride view of a forming half of a long shackle, which 
may be used in V^oving arty bolt or bar that may become 
defective 

Z, Z, Z is i^v^ical view of^the above, shelving the method of 
fixing the shackle and; removing the bolt e e wliiclr is ropre- 
bcntcU ab broken 
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Abt. Vir--Acc(imi tf a great arid extraordmaty Cate in 
Indiana. In a Letter from Mr BEVJAMiiit Adbms to John 
H. FambaiB, Esq. of Frankfort Ohb *. 

nThB CfKVe is situated in the north-west quarter of section 2T- 
in township No. 3. of the second easterly jange in the district 
of lands offered for sale at Jeffersonville. The precise time of 
its discovery is difficult to aacertmn. I have conversed with se- 
veral men who had made several* transient visits to the interior 
of the cave about eleven years ago, at which time it must have 
exhibited a very interesting appearance, being, to use their own 
phraseology, covered like snow with the salts. At this period 
some describe the salts to have been from six to nine inches 
oh the bottom of the cave, on which lumps of an enor- 
mous size were interspersed, while the sides presented the same 
impressive spectacle with tlie bottom, being covered with the 
same production. Making liberal allowances for the hyperbole 
of discoverers and visitors, I cannot help thinking that the 
scenery of the interior, at this time, was highly interesting, and 
extremely picturesque. I found this opinion upon conversations 
with General Harrison and Major Floyd, who visited the cave 
at an early period, and whose intelligence would render them 
less liable to be deceived by novel appearances. • 

The hill, in which the cave is situated, is about four hundred 
feet high from the base to the most elevated point ; and the 
* prospect to the south-east, in a clear day, is exceedingly fine, 
commanding an extensive vie,w of the hills and valleys border- 
ing on Big Bine Rivei. The top of the hill is covered princi- 
pally with oak and chesnut. The side to the soutli-east is 
mantled with cedar. The entrance is about midway from the 
base to the summk, and the surface of the ca^ preserves in 
general about that elevation ; although I must acknowledge this 
to be conjectural, as no experiments have been made with a 

* Thd above is the title of a very enrioas paper, published as an Appendix to 
the first volume of the Arekmotogia Ameriamth which we have Just received ftom 
the Americaii* Antiquarian Society. Mir Adams, the author of the letter, is the 
proprietor of the cave. — B. B. * 




So Mr BiMijiynAit) Atcmnt 

vi^ to ascertain the fact. It is probably owing to this middle 
bituation of the cave, that it is much drier than is common. 

After entering" the cave by an aperttO^e of tiVelve m?' fifteen 
' feet wide, and in faaght, in one place^ three or fimr feet, you 
descend with easy and gradual steps into a l^ge and spacious 
rocnn, which continues about a quarter of a mile, pt^ty nearly^, 
the mhie in appeam^, varying in height frmn tlprty 

feet, and in breadth from ten to twenty. In thk distance the 
xoof is, in some places, arched; in others a phUie, and in one 
place, particularly, it rcsembi^ an Inside view of the roof of a 
bouse. At the distance above named the cave forks ; bqt the 
right hand fork soon terminates^ while the left rises by a flight 
of 'rocky stairs, nearly ten feet high, into another story, and 
pursues a course^ at this place, nearly south-east. Here the 
roof commences a regular arch, tlie height of which, ftora-4fee 
floor, varies from -five to ei^t feet, and the width of the cave " 
from six to twelve feet ; which continues to what is called the 
Creeping PlaeCy ftom the circumstance of having to crawl ten 
or twelve feet into the next large room. From this place to the 
a distance of about one mile and a quarter, the vi- 
sitor finds an alternate succession of large and small rooms, va- 
riously decorated; sometimes mounting elevated points "by gra- 
dual or difficult ascents, and again descending as far below ; 
^sometimes travelling on a pavement, or climbing over huge piles 
of rocks, detached from the roof by some convulsion of nature, 
— p-and thus continues his route, until he arrives at the Pillar. 

The aspect of this large and stately white column, as it comes* 
in siglit from the dim reflection of the torches, is grand and im- 
pressivc. Visitors have seldom pushed ^their inquiries farther 
than two or three hundred yards beyond this pillar. This co- 
lumn is abemt fifteen feet in diameter, from twenty to thirty in 
height, and regularly reeded from the top to the bottom. In 
the vicinity of this spot are some inferior pillars, of the same 
appearance and texture^ Chemlcdly speaking, it is difficult for 
me to say what arc the constituent parts of these columns, but 
lime appears to be the base, Mjyor Warren, who is certainly 
a competent-judge, is of opintmi that they are satin spar. 

I have thus ^ven you an imperfect sketch of the ihechanical 
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structure and (appearance of the cave. It only remains to men- 
tion its productions. 

The in importance is the Sulphate of Magnesia, or Ep- 
som saits^ ivhicb, as has been previously remarked, abound& 
throughout this cave in almost its whole extent, and which I be- 
Jicve hasm parallel in the history of that article. This neutral 
salt is fb^d io a great variety of forms, and in many different 
stages of formation. Sometimes in lumps, varying from one to 
ten pounds in weights The earth exhibits a shining appear- 
ance, from the numerous particles interspersed throughout the 
huge piles of dirt collected in different parts of the cave. The 
walls are covered in different places with the same article, and 
reproduction goes on rapidly. With a view to ascertain this 
fact, I removed from a particular place every vestige of salt, 
and ip four or five weeks the place was covered with small 
fiecdle-shaped crystals, exhibiting the appearance of frost 

The quality of the salt in this cave is inferior to none ; and 
when it takes its proper stand in regular and domestic practice, 
must be of national utility. With respect to.the resources of this 
cave, I will venture to say, that every competent judge must pro- 
nounce it inexhaustible. The worst earth ihat has been tried, will 
yield four pounds of salt to the bushel; and the best from 
twenty to twenty-five pounds. 

The next production is the Nitrate of Lime, or saltpetre earth. 
'I’here are vast quai\titic$ of this earth, and ec][ual in strength to 
any ihat I have ever seen. There are also large quantities of the 
Nitrate of Alumina, or nitrate of argil, which will yield as much 
nitrate of potash, or saltpetre, in proportion to the quantities of 
earth, as the nitrate of lime. 

The three articles above enumerated are first in quantity and 
importance ; but there are several others which deserve notice, 
as subjects of philosophical curiosity. The Sulphate of Lime, or 
plaster of Paris, is to be seen variously formed*; ponderous, 
crystallized and impalpable or soft, light, and radier spongy* 
Vestiges of the sulphate of iron are also to be seen in one or two 
places. Small specimens of the carbonate, and also the nitrate 
of magnesia, have been found. The rocks in the cave princi- 
pally consist of carbonate of lime, or common limestone, 

I had almost forgotten to state, that near the forks of«the cave 
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^ t>yo spcxnmens of paintings jnobably of Indian origin^ The 
one af^ars to be a savage, with something like a how in his 
hand, and furnish^ the hint, that it was di:me whw that instru* 
anent of death was in use. The other it so tnudi defaced, that 
it is impossible to say what it was intended to represent. 




Aax. \ .-^Observations cm the Produoticm ofEUctricity btf Con^ 
tact By C. G. Gmelik, Professor of Chemistry in the Uni- 
versity of Tubingen. Coi\|municated by die Author. . 

SiE Humphry Davy, in his tr^dse on the chemical effects 
of electricity, published, in the year 1806, some experiments, 
which, in a very simple and unequivocal manner, seemed to 
prove the electrical opposition between Alkalies and Ackls^fiii 
opposition well established by the action of galvanic electricity 
upon the combination of alkalies and acids. He discovered, that 
acids which may be exhibited in a dry state, such as Omlw^ 
iSWcmic, Benzoic, Boracic^ Phosphoric acid, having the form 
of crystals, or that of a powder, if touched on an extensive sur- 
face, with a copper-plate, insulated by a glass handle, were ne- 
gatively electrified, while the copper-plate was positively elec- 
trified ; and that, on the contrary, alkalies and earths, as Lime^ 
. Strmtiay Magnesia, were positively electrified, while the copper 
was negatively electrified. Zinc and tin, wlien tried instead of 
copper, produced the same effect. The intensity of the posi- 
tive charge of the metal, appeared to be the same, whctlicr the 
acid was insulated by glass, or in communication with the earth. 

I must own, that several reasons indi^ced me to put some dis- 
trust in the justness of the conclusions drawn from the above 
experiments. 

1. Because Sir H. Davy himself has fo^nd, that if the tem- 
perature chotiged a little, as for instance, if the earths were touch- 
ed during their cooling, the opposite state of electricity often 
app^ed. 

% Because in those experimaits the Condenser was employed, 
an instrument, which may so easily be a source of errors, and 
which at any rate unnecessarily prolongs the experinfent. 



^ by Coi^iacL ** 

8* It 1» ilie very lUaprobablc, that th0sl^f4lverul!ent 

hodieid ^should out ^ v<^y dtSbrent in their electrid^ reltu 

th&t the opposition between 
aciS^ is iKmto ati^ltib, but ortly^a correlative "one/ 

and that it;)»pi^ht be iinpossible to anticipate the relation of silica 
V for naata^^^ attd of those bodies in general, which are possessed 
neither marked acid, nor of a basic nature, 

Wfftto 1 touched magnesia with a plate of ?iiic, the diameter 
d whidb was Par. inch, with due regard to the precautions 
necessary in those experiments ac/jording to Sir H. Davy, the 
Zme was found poHtively^ the Magnesia negatively electrified. 
In this experiment f bad em|^oyed the electrometer of Volta^ 
with its condenser. By this contrary result,, I was induced to 
repeat the greatest part of Sir II. Davyds experiments. 

In order to avoid repetitions, I„ shall premise all that is com- 
mon to the following experiments. 

I employed always the new eIectrometei% with the two Zatn^ 
bonic piles, described by Professor BottNENBXiwiVH, in the 

Tubinger Blatter,” whichris very nicely executed by Ml Bit- 
zEKGBiOEii of Tubingen 

From the superior sensibihty of this instrument, the use of 
the condenser was superseded, and the species of electricity was 
immediately indicated. 

The substances were heated in a covered platina crucible^ and 
ignited, when their nature allowed it. The crucible, when still 
hot, was put on a bath of dry mercury, and covered with a per- 
fiaedy dry glass. Thus, the substance in t§e crucible assumed 
the temperature of the surrounding atmosphere, without having 
been in contact with the a jr. y wenty-four hours passed % it was 
toueimd, stilt confined in the crucible, with round plates of idnc 
or copper, of a diameter rr 2 Par. inches, insulated by a glass 
handle. \ 

JSo difference was perceived, whether the substai^ce was insu- 
lated^^ not. ' ' : ‘ i ^ ' 

The experiifoe^nts ^erC idway#, if the contrary^ not expressly 
not|C!^,^maul#kl in a dry ahd and fl^fe^mperatulrfe 

vaid^^m 4^16“ 6f Be^amur. *But m 1 ha\^ found 

no ^^er^ned m this realty the substances had* lieen 

^ Tlite ]mectrmn<aer is O^etiKieU in v<)l. iv. p. 3?4»^ J'oui'nal. 

VOI. V!. NO. U J\kirAK\ 


ji<awt^#iiife)t^ 

^MinvnaM^ P^itlll-lt«i.%e^yr^Mrj^t^^ 

' |tiuii«c»rll!^ll^t^obMrviMi;tfiai<i^^ 

<Uw«3^ i£>^« e(»^tae«» nn^ 

hkme/tnii » motion K» oibI 'fthi^ 
ne9m Imt 1 ^ 1 % T^ofiod upon p((^l|jWP^Wl>^ 
<KMb l^niigk^ tlnedbiN! Ito s«i8poct^» thni 
(riN^ftirk^y itt dvMe mtpetinAoimi in geneMl, d(ipoii^^n|Kii^^Milt 
Uau^ bit, on tho othi^ hnodt it niuett be 
#Jnlned with pieesniiBer » morepedkott ntai kwll^ kp^tai» h<(t«> 
iiftei>,tl»f subMnneeKnf «nm^ n^uie,wh«m the Aictioa 
tn be Ihe ]g;«eiiteet^ «te)u«t tbi^ whicivacqmro ito dtechdx 
eiiy ttbaiewery tor «aly a vwy one. 

I ^HiU now |Woeeed to ^ experiments themselves. * 

eebsCaace whh^I tried waa ntagneriar wt it oettwi^ 
m ooininiBvey,atid i^hhA contrino some lime. 

<* been igHk«d« it hnpatted to the metal, when sritt ^aite 

hi^,. b^ ft ris^ft' cofttaet,. ftw intense n^arivi ekofiririty. After 
lit ^lort ti»te,.ft pc^t of indiffiaenee appeared'; the>,ineital shewed, 
daring'atftnft ome, no tfftoei of eieeti^ty. Very ftOQO'irfkeiv the 
o^Msite state of ;je«!!triei^ was evolved, the motabw!a» posiUvdly 
eleimafted, and the ^periment could now be lepeated serena 
days with the some residt. “ t 

1 now pr^aied a pmfacdy ptaro nmtgpeaiftv by i^hsaolvthg pare 
crysteds of ndphatoof magueaa hi watatvand pria^tothig the 
bi^&tg aolotion by 4|dwarbotiate of paoish^ free flssn rilica, atnl 
tio on, 'dns toagaoria itnparted to the mdet oB cibrsMO* 
a#in«^>4|jptoi^trieeai(^;. ittgariMl^ eiMiri^i,> 

IMI wW iei^ ami: wbeh ft ^ astutoed 1^ tem^^ 

tlfft Miabl^iere ITbeevdved eleetrMty waa intontte to 
ftodhadegM^ thwgidd 



tatiftact. 


Con^ftett 

*0 weate,< tKi^<D«f«it«d tODh 
t«gte iMktetidbt «e9»^«. The aaiwa> t«8nlt «i> 

oh|iwa^«^h«a die %to «a» inq^ii^tei; than the e«Hfii>ui|d»ig 
lit Iiahe|||gtei«%^ nietid became, pandt^ det^ 
the leie had bei^'fitit in a fwi^ei^ly dry boitle^ 
eh^pped by e cmek and wd hA »e* 

i !fl l | (ll ^ |i p | t.tg^ty^fbw h<nii«> and tibep ito eontoits pcnlred u|^ 
|di(e. In abotfaer inirtabee, the tnetal bfcewtqe be> 
i^wtjpf^^iedttvelyjide^^ but bet ioteoiely $ in whkh case> the 
eobtfs^ ol the plbdoa crucible^ ^^fladh bad previously assumed 
the terap^ature of fbe atmo^ldiere, were put in a dry porpl^ry 
bbictar^ so that the lower surface of the ]iine» whi^ vs» touched 
by the zinc phste, became the* upper o«e. By means of 
however, the metal appetuned always to be intensely m^iUivi^y 
dectrided. 


I repeated now, the experim^t widi bunmd oysteC diells, 
which, as it is well known, likewise ^ve a pretty pure lime. The 
nmtal was in this case, as long as the cructlde was sdll hot, ^ways 
pt^dvely ejectrified ; and shewed, even whmi the crucible h^ 
assumed the tempehdbre of the atmos^ere, d posUiws, thoo^ 
not intense ^e<dd^ty. Tins pondve ideeixidty appeared^ when 
die surface e(f the lime in the pladna enicdde itself was teuehet. 

an insulated zinc |date. tTfae metal was Ukewiso always po> 
atively electrified, when it was mbbedivrith this kind fime. 

WhUs4 therefore,(rfhb bine from ClarmHa marble by its oon- 
tadt with ziivty ^foms&y acquires a poritive f^eetricHy, the 
bme from oyster shidla acquires by its cuotact with zhm a nagai^ 
tiva dectncity. < < - v ^ 

lIseeiiiedtftbe^intmiiptii^tofibdeintdieeaKtsenf Ibis'^IEb- 
teeiite. T‘lMt#rd thatocctii^toiiMafr|he]Mcbal^cati»e,kin^ 


thed#^cviMeKfan»islacmd)t|e|ii^ kisdsef rune.H;3!>fae 

li^ifhwa jlS0f)t0m V0fbk> itidhseiy von^ while ^^Mum tram 
didlt exhiUtdd a vmy sqft pnirdmr. 


digji^iKtj^dhi 

«Nirbl«, 
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inm aiKi 01tciMied agu 


cifiitate thoiJCKfi;^ >«r#a|ii«4* '(r«a bumt m » |^nA 
itta^e |ie|&ei^<!pM9^ kt t;be nwBQfflr 9b<>X<^ descnbe4*^ 

But «v<at.|b^ {i[^«c% pure & 9 ie, ht^ rough ji^ 

reiujk^«dtheinetiil negadvely electrified, though ItotjuteM^. 
Whl^ tliift Ilu^ was 0u^y ^wdered in a hot pmrph^ 
ama agnn Iheate^ in n platjoa crucible, and cooled, 
assun^ comtaody an intense positive electncity, Bv^^^per 
sef^ we^s, during which tune the bme w»s kept ip a Well 
tdosed bcHtle, tlie inctal became positively dectnded by its cc^ 
tact with the hiue. 

Kt semas to £dI1eiW from these ei^periments, that the species of 
elecAririty, wliwh t$> evolved, does tu;^ depend upon the chemical 
natuiwof the sub^ance which is touched, but rather, upon its 
pbyrical conaUtutiom 

Cttusik stnmiia, likewise, obtained by igmting pure nitrate of 
sCruntia, rendered tlie metal, positively electcdied, though weak> 
}y, when it had been finely powdered. I tried also caustic pb- 
ttnh and soda, but without a satisfactory result. ^ 

YUriOi purified ^nt the oxide of cerium, a^tsirding to tlie 
method of Bnazs Lius, imparted to the metal sntih dn intense 
poritive electricity, even when touctied on a very atnall surface^ 
(the diaauetcr of the zino plate was only;;^! inch, hn. Par.J^ 
that the gdd leaf touched (he by a riugle^oontact, 

Betyllkt, on the eontiwy) imparted to dm metal, under all 
riscumstances, an intense negauve dei^ririty. This circun^ 
^Stance is the sii^ar, as diis earth, iu its external ch9tF-> 
tefs*. much resembles magneria. 

■>% iSSiimt, the motel coostiutly positivuly aleoftsfied, but 
the ^het ceasi^ ioon i(, ha^ been exposed foct^eitmte to 
the air. 


Oadds ^"Zinc, cavefdlly pr^^pt^ed, imparted to the xbc p](xte> 
4(5' U lioddye decohaty. ^ 

/ < it^idde the 

**** *wfe ittM^NCjiystdiiwd and fiw 


VHj^ed 

red he»t^ tbdii node^ f no efeqmife 
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it wfc^ igmtjdd to d whH0 

tll0 evfa^t&ted In ^ite ladd Tapouf^, 

^ Oa^llMc made the ^etal "oonstanily posiiitely ^eel^nfied 
nfhett^ cryf&Wifti^ed ; aild vrhm in the fdm of a powder' ^ydmte 
of the evdived electridty wae rery weak* 

|tied iseveral salts* 

tfharyte^ ijEhpiliied to the metal constantly, 
all circumstancd^, an intense positive electricity* 
CMmate qfSoda fused, and still very hot, imparted to the 
metal a veay intense hegative el^ripity. When it had assumed 
the temperature of the atmosphere, the metal was someUmes 
positively, sometimes negatively electrified* 

I now allowed some crystallised carbonate of soda to effimr^sce 
{kiiiEectly. If it was touched in this state, die metal was con* 
stantly positively electrified, when the salt and the metal bod as- 
sumed the temperature of the atmosphere; and even when the 
and the metal were of a higher temperature, the metal was 
commonly positively electrified, and in a few instances negatively. 

It appears, therefore, again, that the very same body, when 
only in a different state, may be positively or negatively electrl- 
tied, by its contact with metals* 

Cr^skds ^^pfmte ^potu»kj ignited and powdered, impart- 
to die mkat, when still quite hot, a weak positive electricity ; 
but this was so much increased on cooling, that though the weather 
was very damp, the gold leif touched the pikr, after a few contacts. 

Sulphate ^Soda^ whfen quite freed from its water of crystal- 
lisation by its exposure to a dry atmosphere, rendered the metal 
'positively electrified, i ' • * 

The general result of^ these experiments i# therefore this, that 
opporitioti hetv^n acids and bases, thoi^ scMwell 
esttdilishdd by ^her niemisf, ednnot be deduced ftom the electri- 
cal relation b^ween jhese bodies and metals. 

— 

a4t. Dr 

J.' A. *. 

tndif^ Oeean 

.pecieftpf «oral. 
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bat Xliis, and the extent of eacb$ probably depends on the shse 
of the siib-inmiue mountain tops, on which their basis is found- 
ed. Those islands which have more length than breadth, and 
are opfX>sed in their greatest extent to the wind and waves, are 
richer in fruitful islets than those whose situation is not so adapt- 
ed to a quick formation. In the large island-chains^ there are 
always some single islets which have the appearan^ of high 
land : the>se lie u}X)n an angle projecting into the sea, are exr 
posed to the surf front t\vo sides^ c<msist therefore almost en*» 
tirely of large blocks of coral, and are destitute of smaller, frag- 
ments of* shells and coral sand to fill up the intervals. They 
arc, therefore, not adapted to support plants requiring a depth 
of soil, and only affortl a basis to high trees, provided with 
fibrous r<x>ts, (as the Pisomit^ Cordla Sebastianay L. ; Morinr- 
da eitrifoltay L., and Pandanm odoratisdmm^ L.) which, at a 
distance, give to these, always very small, islands the form of a 
hill. The inner shores of the island, exposed to the surf, con- 
sist of fine sand, which is washed up by the tide. Between the 
small islands under their protection, and even in the middle of 
the inner sea, are found smaller species of coral, which seek a 
quiet abode, form in time, though very slowly, bmiks, till they 
at last reach the surface of the Avater ; gradually increase in ex- 
tent, unite with the islands that surround them, and at length 
Jill up the inner seas, so that what was at first a ring of islands, 
becomes one connected land. ' The islands, which arc so far 
formed, retain in the middle a flat place, which is always lower 
than the wall that surrounds them on ' the banks ; for which 
reason pools of water are formed in tbcni after a continued 
, rfiiD,--*-the only springs and avcILs they ^possess. One of the 

peculiarities of these islands is, that ho dew falls in the evening, 
that they cause ho tempests, and do not check the course of the 
wind. The very low situation of the couptry someUmes ex- 
poses the inhabitants to great danger, and threatens their Jives, 
wh^n the waves roll overt their islands, if it happens that the 
equinox and full mdori fall oh the same day, (cohs^uently, 
when the AVUter has reached its greatest height,) and a storni 
agitates the'tSea at the sanie ii^ne- islands aje jaid to 

also shaken by earthquakes. 
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Akt. Yll.-^Obaervations on the Final Report of the Coftwm- 
owners Weights and Measures^ by tfte Reverend Glokge • 
Keith, D. 1). In a Letter to Dr Brewster. 

Sift,, l^nse of Keilli-haU^ Nervember fi- 

the last number'of the Philosophical Journal, you gave the 
substance of the third or final Report of the Commissioners of 
Weights*and measures^ viz. Sir Gcofge Clerk, Bart., Davies Gib 
bert, Esq. M. P., Dr Wollaston, Dr YoUng, and Captain 
Kater. » 

As I have, for above thirty years, paid particular attention to 
the equalization of the weights and measures of Great Britain, 
t beg leave to submit tlie following obsci vations on this report, 
with the greatest respect for the gentiemen on whom the com- 
mission was devolved, and of whose abilities and character there 
is but one, and tliat a very high opinion in the kingdom. I 
have not the honour of being known to any of these gentlemen, 
except to Davies Gilbert^ Esq. who kindly shewed me a copy of 
the whole report in May last, when I was attending a Committee 
of the House of Commons, of which he was Chairman ; and 1 
equally respect his talents, patriotism, and his integrity. 

I have great pleasure in making two general remarks on 
Uieir Report. 

1. The Commissioners have, with equal propriety and accu- 
racy, fixed the proportion between the English yard made by Mr 
Bird, and the length of the pendulum which vibrates seconds at 
London in a vacuum and ^at thie level of the sea. Captain Kater 
has erciat merit in determining this length, which is found to be 
39.1393 inches. 

2. As English T^x)y weight is the only legal standard both 
of Weights and of coins, in this kingdom, the Commissioners 
acted very properly in preserving it, as the standard to which all 
other weights are to be compared ; and they judged right *m fix-* 
ing a definite proportion betwwn the Avoirdupois jxiund, noW 
generally ti^d^ (which ought by law to contain 16 Troy ounces, 
or 7680 grains, but now contains only 7000 Troy grainy), and 
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the standard Troy pound of 67G0 grains, which has been for 
many centuries the legal weight of England, though it is larger 
than the old Tower pound of London. 

' But though I hi^ly approve of those great articles, I must 
object to some other parts of their report, while I assign my rea- 
sons for differing from them in opinion, and state some facts 
winch may merit the public attention. It is the peculiar advan- 
tage of mathematical science, and shews its great superiority 
over logical discussion, that its truths can be clearly demonstrat- 
ed, and that where there is any, the quantum of error can often 
be accurately asceitained. Yet it should always be remembered, 
tliat as Achilles could be wounded^in the heel, so a mathematician 
is vulnerable in his data* Therefore, I observe, concerning 
the temperature at which these standards were fixed, aitd are 
afterwards to be verified,— namely, 62° of Falircnheit, that this 
degree of heat does not appear so proper, as if it had been fixed 
at 40°, or 391% the temperature at which water is most conct^n- 
Iratcd, or occupies the least volume. In tlie days of Sir Isaac 
Newton, SO’* was reckoned the standard of moderate te.mpera- 
ture. About sixty years ago this was estimated at 55°, which 
still continues to have the mark of temperate affixed to the scale 
of our thermometers. But in 1790 and 1792, in the very ac- 
curate experiments of Sir Charles Blagden and Mr Gilpin, 60' 
was assumed os the standard of temperate heat, while they as- 
certained the 6jXK‘ific gravity of ardent spiiks of various degrees 
of strength, and from 30° to 80° of EaJirenhcif's thermometer. 
Of late, this standard has been raised to 62° ; or that degree at 
which it is said one feels comfortable in a room ; and, in the 
progress of luxury, it may rise to 70% But as there is a parti- 
cular degree of heat, at which water occupies the least bulk, — 
as distilled water of 40® is extremely near, in point of specific 
gravity, to common water of 60° or 62°, qs different thermome- 
ters, and difterent degrees of temperate heat are used in different 
countries, and by different personi^ and as it was ascertained by 
Mr Everard and a Comniitteeof the House of Commons in 1696, 
that an English cubic foot of common water of a moderate torn- 
|)craturc, contains very nearly 1000 Avoirdupois ounces, (only 
10,4 gjrains less, or cxiictly 437489-4 grains), I canudt help think- 
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ing that the heat of distilled water sliould have been fixed at 40% 
and that of common water at 60® or 62®. The lower tempera- 
ture of distilled water would have compensated for the greater 
spedfie gravity of common water; and l)Oth would have coin-* 
cided, or very nearly corresponded with 1000 Avoirdujxjis ounces* 
to the cuMc foot of water. 

V The Commissioners appear to me to have pro- 

loosed an improper size of a common gallon for malt-liquor and 
corn measures, without taking mre that the wine gallon should 
be of the same dimensions with that standard. The common 
gallon, winch they recommend, is said by them to contain 277.3 
cubic inches. A numlier of objections may be made to a gallon 
oi these dimensions. If carried into execution, it would occa- 
sion a complete change both of our dry and liquid measures. 
The present standard corri-bushcl is that of 1601, in the reign 
of Queen Elizabeth, and contains only 2124 cubic inches. The 
gallon derivedfrom it, or the eighth part of that bushel, is 2654 cu- 
bic inches, or 11.8 inches, nearly g^th part less than the proposed 
common gallon. The ancient legal bushel, that of Henry VIX. 
which was mentioned by Mr Everardin 1696 as above mention- 
ed, contained 2146.6 cubic inches, and the gallon, or eighth part 
of this, is 268.2 inches, which is 9.1 inches or or SA per cent. 
less than the proposed gallon. The common bushel of Excise, 
by which the malt duties are charged, is 18 inches in diameter 
and 8 inches deep, ccAitains 2150.42 cubic inches, and was fixed 
upon by Parliament in 1696, as a near approximation to the 
sfandard of Henry VII. The gallon derived from this, is 268.8 
inches, or y%st part, or S^th per cent, less than the proposed com- 
mon gallon, which, instead of .being a measure of a mean value, 
is considerably larger than any of the cor^i gallons^ derived from 
those legal bushels. If compared with the ale gallon that is 
generally used in cmmerce^ which Lord Godolpljin got mea- 
sured in 1707, and which contains 261.36 cubic inches, the pro- 
posed gallon of 277.8, is 16 cubic inches, or 6 per cent, larger. 
If compared with the Excise gallon of 282 inches, or the stand- 
ard quart which is nearly one^^fourth of that quantity, it is no 
doubt of less^ dimensions. But neither of these measures is used 
in commerce ; though the ale and beer duties are changed at 
that large rate of the gallon, in order to g^vc a small allowance 
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in favour of* the brewer. If we next corapate the wine gallon 
of Excise, which contains 2Sl cubic inches, or ficcording to the 
dimensions of the 5th of Queen Anne ^30-907 inches, the pro- 
pcjsed gallon of 277.3 inches, is almost exactly a fifth part lar- 
; but that wine gallon is not used in the wine or spirit trade, 
though it was meant to give the fair trader an advantage, at a 
time when taxes were less fmniliar, and less strictly exacted, than / 
at present. The gallon used in trade is the Guildhall gallon of 
224 inches, as measured by Mr Flamstead, Dr Halley and others, 
in 1688. In every view, therefore, the proposed gallon rs not a 
mean value between any of our legal gallon measures used in 
commerce. I would further remijrk, tlvit a gallon measure filh 
ed with ten Avoirdujx>is pounds, or 70,000 English Troy 
grains of distilled water at 62^ does not contain 277.3 cubic 
inches, but only at the rate mentioned in the rejiort, of 2/52.72 
grains to the inch, 276.98 inches, and if cither eornmon water of 
a moderate tenipe]*atulxS or distilled ater at 40° of heat were 
used, would contain only 276.48 cubic inches. There is a dis- 
crepancy between these of ^ | w in the first case, and of ^ \ j in the 
second, which would not merit any regard, if it existed between 
the proposed standard, and any of the existing national gallon 
measures, but is too much to be allowed between two standards, 
or two ways of making or computing the pro[)osed standard, 
which ouglit exactly to figrve with each other. But if it is 
wished, and it certainly is desirable, to establish a common gal- 
lon for corn, wine, oil, malt-liquor, and ardent spirits, or for 
both liquid and dry measures, instead of adopting one Irom teh 
Avoirdupois pounds of water, or of 277.3 cubic inches, I hum- 
Wy apprehend that this common^ meav gallon should contain 
270 cybic inches, the bushel derived from it 2160 inches, the 
quarter 10 cubic feet, arid the last of corn 100 such feet. As 
rite near correspondence between the buslvel of 2150.42 inches 
established for imposing the malt duties, and the above bushel 
of 2160 cubic inches (where the difference is only 9.68 inches 
on the bushel, or only 1.2 on the gallon, or ^J^th pact), could 
lie easily raised to a [lerfect coincidence ; as a bushel of 2160 
cubic inches Would contain 1250 ounces Avoirdiqiois of common 
Water, <and a gaDoii of 270 iiiches would contain 1561 ounces, 
or 9 pounds 12 ounces and 4 d tains Avoirdupois of distilled 
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water at 40% or common water at 62^ ; the adoption of tlxese 
measures would preserve, and even improve the connexioa bo* 
tween the English quarter, and 10,000 Avoirdupois ounces i 
And the being obliged to use ounces and quarters of an ounce,* 
in making or proving a gallon measure, and ounces as well as 
pounds in verifying a bushel, would occasion more accuracy than 
if a round number of pounds was made the standard of either 
the bushel or the gallon. It deserves, also, here to be consider- 
ed, that the actual wine gallon of commerce, which contains 224 
inches^ wants a fifth part of the contents of the gallon here re- 
commended ; that, in fact, most of the gallon measures in the 
wine and spirit trade contain 225 inches, so that a filth part add- 
ed to the price of the gallon, wliirh these dealers use at pre- 
sent, could easily be added, and a common gallon for both li- 
quid and dry measures would not be obnoxious to them or their 
customers. It may also be mentioned, that by sccx)ping out a 
very little from the inside of a wooden corn measure, it could 
easily be a<ljustt?d to the standards of 270 inches for the gallon, 
540 for the peck, and 2160 for the bushel; And it may he add- 
ed, that though the common brewer might not Ih^ willing to 
give 277.3 cubic inches for every gallon of his ale or Ixvr, 
when he is only allowed 282 inches to himself, or 4.7 inches lo 
supply liis loss from both waste and absorption, he might Ik? 
willing to raise the size of his gallon to 270 inches, having still 
12 Inches of differeix^e between the gallon of Excise, according 
to which he pays taxes, and the common gallon of connneree, at 
^vhich he sells his malt liquor. Here justice requires that 
kijces on ale, spirits, wine and malt, should be either proportion^ 
ed to the content.^ of ,t^is coimnon gallon, or emitinae to he 
charged according to the present laws of E.cche, The great 
obji?ct is to get the standards which a/re used in commerce^ sim- 
plified, and the me^ures Ixxth made with great accuracy, and 
established with as little trouble as possible. The eslablishing 
a common gallon of 277.3 will ocjcasion much inconvenience 
and great expetxce,— ten times as much as would be occasioned 
by using a gallon of 270 cubic inches ; would destroy all connec- 
tion between the English quarter and 10 cubic feet, which 
ought to Ik? increased or conlirmed ; and by raising the dimoit- 
sioUs of our standard com measures 4'i per cent, woulc? prevent 
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frffc^ids, or render them unless. After all, it may be well worth 
considering, whether, as a multitude of provincial standards 
must be laid aside, it would not be advisable to take a correct 
^and invariable standard from nature, the pendulum that vibrates 
seconds for example; to divide this decimally ,~to establish 
either a cube or a cylinder of its diinenri<>ns, filled with distil- 
led water of 40'* of heat, or with common water at a moderate^ 
temperature, as a standard tim-Weight, and also for bt^tb dry* 
and liquid measures of capacity,-^to get weights and measures 
made correctly from this standard, — ^to send them to jail the 
market-towns, and to put them under the inspection of the Ma- 
gistrates ; but to compel no man to use them unless he choose 
to do so. By dividing the denominations of this standard, not 
into 2, 4, 8, 16, as at present with some weights; far less into 
7, 14, 28, 112; but into 1, 2, S and 4 of tlie next inferior deno- 
mination, 24 pieces of metal could weigh out 1,111,110 different 
weights, or three com measures, with boards of partition having 1 
and 4 tenths of their measure on one side, and 2 and 3 tenths on 
the other, could measure out 1110 different quantities of corn, 
and a merchant’s apprentice could perfonn an operation in re- 
duction of decimal fractions, merely by measuring or weighing 
his gxMxls. In a short time, the new weights and measures, 
which ought to be called Commercial ones^ would become famili- 
ar,-— would, from their simplicity and accuracy be gradually in- 
troduced, and would in a few years bccom« general, when they 
might be established. But till tliat time, no authority higher 
than the influence of fashion and example should be exerted, n6 
compulsion, no licenses, no fines should be introduced. These 
things would defeat the object inteij^^d to be accomplished ; 
for men will not be dragooned into any public measure, even 
though its adoption were advantageous ; yet if left to themselves, 
they will embrace what will promote their interest. 

I would conclude these observations by relating a fact con- 
sistent with my knowledge^ 

A clergyman, with whom I was intimately acquainted, had 
a servitude df a footpath which led diagonally through a valu- 
able fields of his glebe or parsonage lands, and along which 
the pec^le as they passed to or from the church coukl look in, 
both at; ^the front and gable windows of his house. Tlieir week- 
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ly visits botlt annoyed him and injured the field through which 
they travelled ; and as he could not get free of this servitude by 
compulsion, he had recourse to art. He made out a very good 
gravel walk, and frequented it daily for some time, as if it haif 
been made for his private use and amusement. Winter came on, a 
gbod deal of rain fell, and the diagonal footpath became very 
dirty and unpleasant to the people going to church, or returning 
home. A few of them ventured to try, whether tlie Minister 
would allow them the use of his fine gravel walk ; and when 
they were not interrupted, otherg soon followed their example. 
In a little time tliey all deserted the diagonal footpath, and 
went along the gravel walk, which, though a little longer, was 
a much better road, and by wliich they could walk nearly as 
soon, and with much more comfort. 

It is ill this way, I apprehend, that the Legislators of this 
free and great commercial country should proceed, in equalizing 
our weights and measures. The}’ should make new and cor- 
rect standards, decimally divided. They sliould send them to 
tire market-towns, and put them under the protection of the Ma- 
gistrates, along with accurate tables shewing their relation to tlie 
other national and provincial weights and measures. They 
sliould use them themselves, and promote resolutions for tliat 
use, but employ no compulsion for their introduction ; while 
they punish severely all frauds in those who use the old or pro- 
vincial standards. 5f established on sound principles, the peo- 
ple will soon generally adopt them ; and at no distant period 
ilicy will be intrcduccd and established among all trading nations. 

I am, yours, 

Geo. Skeiste Keith. 


Aht* mi Jzaleay Rhododendron^^ Ledum , and 

Leiophplkm ; with Characters of these four Genera, By 
Mr Davio Don, Curator of the Lambertian Herbarium. 


The genus Azakoy as established by iJnnseus, and adopted 
by Jus^eu, Schreber, and in short by every botanical writer, 
includes nfany plants which are not to be distinguished from 
Bhododendrony unless by the numl>er of stamens, which m Azalea 
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is common!}' five, and in Ithododemlron ten. These numb^^rs, 
however, are so variable, that they cannot be regarded as of 
sufficient importance to constittiU? a generic character. Thus, 
/or example, Azalea indica and lapjjonicd ( Rhododendroft lap^ 
pomeumj Wahlenb. FI. Lapp.) are oiflen observed to have eight 
and ten stamens. In the Lambertian Flerbarmm, is a specimen of 
a shrub (R. Impidum mihi) from Japan, very near akin ioJza-- 
lea indiea^ the floAvers of which have nnifonnly ten stamens. The 
striking affinity which exists among these plants may in some 
measure account for the facility with which they are knpwn to 
pnite in tlie pixxluclion of hybrid varieties. The genus Azalea 
putst now, therefore, be limited to A* procuinbms, a spcH'ies 
which affords abundant marks of llistinction, and is the only one 
indigenous to Britain. This little shrub agrees in many points 
Vf\\\\ Lclophijllum buxi folium (Ledum hasinfolinm^ Hort. Kew.,) 
but the latter differs from it^ in having a ^-petaltd corolla and 
projecting .stamens ; and from Ledum it is distinguished by its 
calyx ; by the bursting of its anthera? ; by the dehiscence of its 
capsule ; by the structtire of the columella ; and, lastly, by the 
form of its seeds. In order to jx/mt out the characters of these 
genera, as noAy constituted, I shall subjoin descriptions of all of 
them. 

AZALEA.—AzAi.E.i; species Liun, 

Cidijx profunde 5-partitus, pTsistens. Corolla brevis, cam- 
panulata, 5-fida. Stamina 5, hypogyna, coralia breviora : fihi^ 
inenta plana, glabra : antheric subrotundaL', laterales, nndic, bi- 
loculares, interne longitudinaliler rumpentos. Pistlllum 1, stiin 
minibus brevior : germen subrotund um ; stylus rectus, simplex : 
stigma ca)>itatimi. Capsida parva, subrptundo-ovata, stylo per- 
sistente rostrata, SJocularis, 5-valvis, apicc septicido-dehiseens : 
valvis ovatis : marginibus introflexis, remolis, rectis. Columella 
subovata, teretiuscula, rugosa, basi gibbogg. Semina x , mi- 
nuta, heviji, 'a]>tera* Fruticulus depressus, ramosissimus, pro- 
cumbeps, sempervirens, foliosus, rigidus. /b/?a opposita, parva, 
ellipticu, integerrima, coriacea, glabra, nitida, inargine revoluta. 
Flores parvi, rosei, podicellati, ip umlicjlulis numcrosis, teriuina- 
hbjus disjxisiti, 

Sp. 1, pi’ocumhens. 

Azalea prt?cunibens, Lhnt 
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RHODODENDRON*~Z.;me, 

A/ialea sp. omnes (prgeter A. procumbentem ) L. Jtiis* Calyx 
profunde 5-partitus, persistans. Corolla campanulata vel inftin- 
dibuliformis (in paticis rotaia) : limlx) 5-loba; lobis latis, planis^^ 
sequalibus rarius inaet^ualibus. Stamina 5^10, declinata, in disco 
hypogyno inserta, ssepius ^rolla mult6 longiora : filamenta 
^acilia^ basi hirsuta : antherse oblongfe, apice forarainibus ge- 
minis aperientes. PistUlum 1 : stylus simplex, declinatus, sta- 
minibulfe longior : stigma capitatura, stepius emarginatum. Cap 
sula oblonga, cylindracea, S-sulca^ S-locularis, 6-valvis, apice 
debiscens : valvis lineari-oblc'^igis : marginibus introflexis, ap- 
proximatis. Columella tctragona. Semina oo , coinpressa, sco- 
biformia, ala mcmbranacea cincta. 

Fructices rarius arbores, raniosissimi, rigidi, sempervirentes 
vel decidui. Folia alterna, integerrima, in aliis coriacea, in aliis 
mcmbranacea, nunc glaberrima nunc hirsuta. Flores (in pluri- 
hm magni) pedunculati, purpurei, coccinei, rosei vel albi, in aliis 
aurei vel crocei, in corymbis subspicatis, terminalibus dispositi, 
rarius solitarii uut lateralos. Per hyems florcs futuri in hyber- 
naculo squamis numcrosis dense imbricato strobilem mention te 
inclusi. 

The genus Khodora differs from lihododendron in the ano- 
malous structure of its corolla, which is separated into three pe- 
tals, slightly united at the base ; the upper one is thrice broader 
than the two lower ones, is 3-lol^ed, and resembles the half of 
the corolla of a Rhododendron : the two lower ones are spread- 
ing, and have the form bf ordinary petals. This singular stnic- 
(ure of corolla, proves the correctness of M. De Candolle'^s in-* 
genioiis hypothesis, regarding the cohesion of petals in monopc- 
talous corollas * • 

I doubt much, if the figure of the corolla, unattended by any 
other difference in structure, is ft be considered alone sufficient, 
in this order, to constitute a generic division. Indeed Khodora 
is so intimately allied to Rhododendron^ that it may hereafter be 

■ “5 '' 

• Theorie Eleinentaire de la Botanique, p. IIJ?. 
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tmnd expedient to unite them. The figure of the corolla values 
much in diflerent species of Rhododend/rori ; and, therefore, af- 
fords exceflcnt specific characters, such as in if. anihopogmy 
daurwimy chamf^chatiwmy^ &c. 

LEDUM.— iLiww. Jus^. 

Calif X minimus, 6-den tatus, dellorato evanescentc. Corollu 
5-petala, patens. Stamina 10, in disco hypogyno inscrla, co- 
rolla lungiora : filamenla capillaria : an therm subrotundij?, apice 
poris geminis aperientes. PiMUhiiti 1 : gennen subrotiindum : 
stylus fiUfonnis, rectus, staminibus brevier : stigma parvum, ca- 
pitatum. Capsula subrotundo-ovata, 5-lociilaris, 6-valvis, basi 
septicido-dchiscens ; valvularum marginibus introflexis, approxi- 
matis. RecepUtculum 54obum, columella 5-ungula pcdicclla^ 
turn. Semina oo , plana, linearia, scobiformia, utrinque in 
membranacea dosinentia. ^ 

Fruticuli ramosissiini, erecti vqI decumbenteSi Ramuli ju- 
niorcs, tomentosi. Folia alterna, nunc linearia, nunc lanceolata 
aut clliptica, niargine integerrinia et revolula, supra nuda, reti- 
culatim venbsa, subtus land fiilvd insiructa; f)uundb contrila 
odorom aroniaticum emittunt. Flores albi, pedicellati, in corym- 
bis terminalibus densi. 

LEIOPriYLIATM.— *S>. 

Ammyrsine Pursh. Ledi species Hurt. Kao. ct WiUd, Ca^ 
profunde 5-partitus, persistens. Corolla 5-petala, hyjxigyna. 
Stamina 10, hypogyna, corolla longiora ; filarnenta capillaria, 
glabra.; anthci^ae subrotundm, latrrale^, interne longitudinaliter 
rumpentes. PistiUum 1 ; germen subrotundum, glabruni : sty- 
lus filiforniis, gracilis, rectus, staminibus longior : stigma par- 
vum, capitatum. Capsula subrotundo-o^ata, stylo persistente 
rostrata, 6-locularis, 5-valvis, rarius 3-locularis, 3-valvis, !apice 
se})ticido-defaiscens; valvis ovsHis : marginibus introflexis, remo- 
tis, rectis, ColumcUa subovata, teretiuscula, nigf>sa. Semina 
00 , Isevia, aptera. 

.FtMkulm erc^jtus, ramosissimus, -sempervirens, rigidus, 
fobosiV'. Folia sparsa, parva, ovalia, plana, integerrima, coria- 
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cea* glabra, lucida. Flores parvi, albi, pediceJlati, in corymbis 
tcrminalibus numerosi. 

Sp. 1. buxifolium. 

Leiophylliim buxifolium. Elliott Jl. Carol, et Georg. 1. p. 4St. 
Leiophyllum thymifolium, Persoon Syn. \.p. 477. Ammyr- 
sine buxifolia. Pursh.Ji. Amer, sept. \.p, SOI. Bot. liegisL 
t 531. Ledum buxifolimn, Hort Kew. 9,.p. 65. Berg, Act 
Petrop. 1777. j). 213. t 3. /. 2. WiUd. sp.pl % p. 602. 
Mich.fi. Amer. bor. 1. p. 260. Ledum thymifolium, Lam. 
EitcycL 3. p. 459. illust. gen. i. 363. % 


Art* IX . — On the Geographical DisU'Ujution of Insects. By 
M. Latrkillk. (Concluded from Vol. V. p. 378.) 

lepidoptcrous insects, which form particular groups, 
and a variety of other species, will remain a long time un- 
known. All the successions of. species spread themselves gradu- 
ally from cast to wc§t, and reciprocally. Many of those which 
are found in tlie provinces of Normandy and Brittany, inhabit 
also the southern parts of England. The departments situated 
on the left ]>ank of the Rhine, to llic north, have, in this rcsjDcct, 
a community of speejies with die neighbouring prov intes of Ger- 
many. Some of the Levant species, such as the Cantharis oru 
f^nialiSy the Mtjlabrts crassicornis^ a beautiful variety of the Me- 
lohntha occidentalism brought by Olivier, aad some of the diur- 
nal Lcpidoptera, ap]:>ear to have travelled toM’anls the west, and 
to have established themselvc^ in the Austria'! territory, near Vi- 
enna. It appears to me, from tlie collection made by that cele- 
brated naturalist in Asia Minor, in Syria, in Persia, &c. that 
the insects of these regions, though nearly allied to* those of the 
south of Europe, are yet, at the same time, for the most part, 
specifically distinct. I have the same (Opinion in regard to tliosc* 
of southern Russia and tlic Crimea. 'I'he insects of the c oasts 
of Coromandel, of Bengal, of southern China, and e\en of Thi- 
bet, of yrhiah some have been commtiuicated to mo by liberal 
friend Mr Macleay, have many points in c{)mmon with each 
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other ; but they are absolutely distinct from those of Europe, al- 
though they may be generally classed in the same genera, as 
well as in some of those of Africa. We do not there find any 
species of Graphiptera^ Akis^ ScauruSj PimeUa, Lepidium^ or 
JErodius, genera of which Nature appears to have confined to the 
sduthern and westemparts of the Ancient Contine nt* Fab 
cius has assigned to the Eas tindirs some species of Brachy» 
cerus ; but I have never been able to discover a single indi- 
vidual of that genus among the numerous collections which 
have been formed there. The genus Anthia occurs in Ben- 
gal, but further than that they do npt find a single spe-» 
cies. ^ 

The island of Madagascar, in respect to its natural families of 
insects, is allied in some points to Africa. But its species are 
very distinct, and many of them have no analogies in that coun- 
try. The islands of France and Bourbon, offer also vestiges of 
the same affinity. The insects of these colonies appear, however, 
in general, to keep closer to those of the East Indies ; their num- 
ber is very limited. 

Although the entomology of New Holland has a peculiar 
type, it is, nevertheless, composed in a great part, of species analo- 
gous to those of the Moluccas and the south-east of India *, The 
genus MylahriSy of which the sj)ecies are so abundant in tlie 
south of Eurojx', in Africa, and in Asia, does not ap'pear to pass 
beyond the island of Timor. If such he the case. New Holland 
would bear a trait of resemblance to America. In like manner, 
we find there the genus Papains, of which the species, are known 
more particularly to inhabit the New World. I suspect that the 
natural productions of that westerUihemiRsphere, considered under 
the relation of generic grouj>s, are more allied to those of the 
east of Asia than to our own. It is known, that the Marsupial 
animals are confined to the eastern extremity of the Andenf Con- 
tinent, and that they again appear in the New. I could produce 
other examples, of which some might be taken from the class of 
Crustaeeous animals. 


• Holland is less rich, its soil, s<i far as it is known, being more dry, an4 
not so -wot^dr. 
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The ins^t^ of New Zealand, of New Caledonia, and proba- 
bly those of the circumjacent isle% appear to me to have many 
affinities with the species of New Holland. I presume it is the 
same with some other archipelagos of the great southern ocean; 
These islands, chiefly composed of aggregations of coral 
rocks, form a chain which unites them to those of the west, and 
from which they have been able to receive their productions. 
But, on the American side, there are no groups of coral islands 
to afford such a mode of communication. Hence, it happens, 
that many of these islands are Apaerican by their geo^aphical 
position, but Asiatic in regard to the animal and vegetable pro- 
ductions of their soil. 

The New Continent presents a like progressive march in the 
changes of species, relative to considerable differences of latitude 
and longitude. M. Rose has collected in Carolina many spe- 
cies which arc not found in Pennsylvania, and still less in the pro- 
vinc^e of New-York. The researclios of Abbot on the Lepidop- 
tera of Georgia, prove, that they find there certain species of that 
order, of which the principal scat is in the Antilles. The banks 
of the river Missouri, for about twenty degrees to the west of 
Philadelphia, serve for the habitation of many peculiar insects, 
of which I owe the communication to Mr Macleay. I have al- 
so seen a collection formed at Louisiana, and have there observ- 
ed other mutations. The entomology of the Antilles presents 
a contrast to that of the United States. The island of Trinidad, 
in the 10th degree of north latititde, produces equatorial species, 
^ich as the butterflies of the divisions called Menelaus^ Teucer^ 
&c., which are not to be found in St Domingo. The first named 
island is also characterised b^the Dasypus or Armadillo^ a qua- 
druped unknown in the latter. The Brazils possess insects 
found equally in Cayenne ; but they also produce a cloud of 
others which are pccvJiarly their own, , 

, If we institute a comparison between the parallels of the Old 
and New World, with respect to the tem|)eraturc suited to 
the various species of insects, we shall find that these parallels 
do not in that respect correSjKmd. The southern insects of the 
western hemisphere do not extend so far to the north as in ours. 
Here, as we had formerly occasion to observe, they beg^ to ap- 
pear between the 4*8i.h and 49th degrees of north latitude ; while 
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ia the western world, they are scarcely found, until we re^ch 
the vicinity of 43"^ north latitude. . The genera Scorpio^ Ci* 
caduj Mantis^ are always our .guides. When one reflects 
on the physical constituticjoi of America, when we consider 
that its soil is much irrigated,^ considerably mountainous, cover- 
ed with great forests, and diat its atmosphere is very moist, We 
may conceive without difficulty, that certain genera of insects of 
the Ancient Continent, which aflect dry, sandy, and very warm 
situations, sucli as Anthia^ Pimelia^ Ej'oditis^ IJrachiceritSy &c> 
would 1)0 unable to exist on the rich, humid, shaded soil of the 
Now World. Also the number of carnivorous colcijpteva, is pro- 
portionally loss on the New than the Old Continent, and their size 
is often inferior. I'he scorpions of Cayenne and of other equi- 
noctial countries, arc scarcely largt*r than that species of the 
south f)f Europe called occitamis. They are, then, far from 
CHjualling in size I ho African species call efl Afh\ whicli is almost 
as large as our river craj^-fish. Hut America yields not to the 
most fruitful countries of the ancient Continent, in regard to the 
species which live on vegetables, especially of the Lepidopterous ol- 
der, and in the goncfa Scarahccu^j Chrysomela and CcrmnbyXj &e. 
It is also abundant in the wasp aiul ant tribe ; in ortliopierous in- 
sects and spiders. The southern parts of (^hina, however, and the 
Moluccas, ap})ear to preserve a kind of .superiority, in giving birth 
to such insects as the Papilio prinmus^ tlic BomJryjc atlas^ &c. 
of which tlie dimensions sur})ass those of tlu* American i.epidop- 
tcra. One fact which 1 ouglU not to omil, is, that Europe, 
Africa, and Wcstei’ii Asia, have scarcely any insects of the gc^ 
ims' P/iasr/f a or spectres^ and those few very small ; whilst those 
of the Moluccas and South Ameriv;^ are of a very remarkable 
size. The atmospheric an<l habitual humidity of the New f con- 
tinent, its narrow and prolonged form, the vast e&tcnt of the 
seas which eivyiton it on all part^, and the Katiire of its soil, l‘ur- 
nish us with an explanation of the dljsagrecmont which is to lx? 
observed Ix-twcen its climates and those of our hemisphere, con- 
sidered under the same parallel. The New Continent is to the 
Ancient World, what England is to a“ great part of rhirope. Nor- 
mandy and Bretagne, compared with the provinces^ of France 
situated^to their east, could also furnuJi us with analogous rc-^ 
semblances. 
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We have tdready said^ that the distinction of climates giveti 
by Fabricius, was in many points arbitrary and injudidpus. This 
we now come to confirm^ by our general observations 4>n the lo- 
caliUes proper to the genera of Arachnides and of insects. What 
I wish to attempt is> if possible^ to establish^ with the resources 
of geography, divisions which tnay coincide with our actual zoo- 
logical knowledge, and even with that which shall in future be 
.acquired. 

Greenland has been to naturalists the extreme boundary of 
their researches towards the Arctic;Pole. From the examination 
which Otho Fabricius made of its insects, and which, with the 
Araclinides, did not exceed in^uumber 81 species, it appears that 
these animals are, in whole, the same as those of Denmark, of 
Sweden, and more cs]x:cially of that portion of Lapland which 
rises from the latter kingdom. One may consider the northern 
extremities of Giwnlaiid and Sjntzbcrgen, that is to say, the 81st 
degree of north Jatitude, as the })oints who’c vegetation termi- 
nates. But to obviate all dilncult y, and for the sake of esta- 
blishing a duodecimal division, which will be coiivement and 
frequently agree with my observations, I shall run back this last 
limit of vegetation three degrees higher, or to the S^tth degree. 

We have seen that Lapland had a s|X'cial Fauna ; that tliosi' 
of the s<^uth of Sweden, of the north of France, as far as the cli- 
mate of Paris, and of a large portion of Germany, exhibited a 
great siTniiiiude; thalt the soiilhcni insects shew themselves forthc 
first time to the south of Paris ; and exactly in those places where 
the vine begins to prosper, by llie influence of the mean tem- 
perature alone. W e have said that the culture of the olive, which 
commences in France lA*twc#jn the 45*^ and 44*^ of latitude, an- 
nounced more particularly the domain of the species of the south ; 
and that those of still waiCmer regions appear two or tliree degrees 
lower, towards the tfcrthcrn limits of those couPirics in whicli 
the orange and tlie palm flourish in the open air. IBarbary, 
where the date tree comes to perfection, and where tliey culti- 
vate the sugar cane, the indigo, the banana, fee. presents us with 
some genera of insects proper to (he countries in the vicinity ol 
the equator. Finally, ^Yc perceive ourselves to apjiroaclvit still 
nearer, while view ing the species of the south of Egypt, Senegal, 
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%• ii.Npw, if we divide by twelve d^i^ee$ into tw^ye 
ai^ commence at the 84^ of north latitude, a meridian which would 
projceed from the western parts of Spitsbergen or the neighbour- 
ing coasts of Greenland, we shall have a suite of latitudes^ 
which will correspond successively to those of the limits of couu* 
tries which we are to examine, under the general relations <rf 
Zoology and Botany. We shall continue these sectioiis, each; 
consisting of twelve degrees, beyond the Equator towards the 
Antarctic Pole, and shall stop at the 60% under the parallel of 
Sandwich Land, which, on th|pt side, may be regarded asHhe 7ie 
phis ultra of geographical discovery. 

These intervals may be divided by twelve, the aliquot parts 
of their difference. Thus, for example,, the arc comprised be- 
tween the^48'’ and the 36"^ of N. I^at., lessened necessarily by 
some of its parts, will give tlie numbers 45°, 42°, 39% of latitudes 
to which many of nay preceding observations apply. It appears 
to me always certain, that a space in latitude, measured by an 
arc of twelve degrees, some local variations being abstracted, 
produces a very sensible change in the mass of the species, and 
dial such change is almost total, if the arc is doubled to 24°, 
as from die north of Sweden to the^ north of Spain. This 
change takes phicc equally in the direction of the longitude, but 
in a much slower manner, and at greater intervals, since the 
mean iemperaturc, without particular and modifying causes, 
would uniform imder the same parallel. In proportion as 
one advances towanls the poles, the extension of the sjTecies em- 
braces a greater number of geographical divisions, because thaY 
of the parallels of longitude diminishes progressively, on leaving 
the Equator. But other circumstances also tend to reduce their 
number. 

The insects of America, even those :){ its nortliern provinces, 
at least as far as Canada, differ specificirily from ours, whilst 
those of Greenland appear to be European ; that last country 
shall be, for our geography of the insects of the Ancient Conti- 
nent, the point of departure of our first meridian. It would be, 
on every hypothesis, intermediate between die hemispheres. 
Tho J^naries, the Cape do Verde Islands, and Madeira, are 
by the natur of their productions. Our meridian. 
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then, will follow a middle direction between these island^ and* 
the most eastern cape of America, that of St Roque in Brazil. It ' 
%nU pass by the Western Azores, and the island of* Ascension, 
and will come to an end a little to the west of the Sandwich^ 
Land. Its longitude will be 34® west of the meridian of Paris. 
According to my observations on the insects collected in Persia by 
Olivier, and the restimblanco which they bear to those of the south 
of Europe, and the north of Africa, and the essential differences 
which may be observed in their comparison with those of the East 
Indies,'! am induced to believe, th|it the greatest changes in the 
species take place in the south, towards the frontiers of Persia aiid 
India ; and in the north, at a short distance from the eastern side 
of the Uralian Chain, and the Sea of Azal, a little beyond the 
meridian, which is under the 60® to the cast of Paris. We may 
nearly establish this limit at 62® *, a little to the west of the Obi, 
of Balk and Candahar, &c., which will give us the means of con- 
tinuing our duodecimal divisions; I'or if we add the number of 
62® to that of 34®, the difference of our first meridian and that of 
Paris, we shall have 96, a (luautity susceptible of being divided 
without fractions into eight parts, of which each equals the 
thirtieth portion of a circle. We shall thus separate •the An- 
cient Continent into two great bands, of which one is western, 
the other eastern. If we give to the latter the same extent in 
longitude, or 96®, the meridian which will terminate it to- 
wards the cast will '•be 158® more eastcni than that of’ Paris. 
It will depart from Kamtchatka, will direct itself to the Caro- 
finas, and from thence proceed between New Holland and New 
Zealand. Augmented by one-fourth, or 24°, this band will 
have for its eastern limi^ another meridian, which, at 182° to the 
east of Paris, will pass near the East Cape in the Straits of 
Behring, will prolong ita^rlf beyond the Friendly Isles, and form, 
witliout any error imjwtance to our object a line of 


• At the western declivity of the mountains which separate Mekrin and Sedjes- 
tan from Hindostan, and of those which are intermediate between the Great and 
the Little Bucharia, towards the sources of the Jikon and Gikon. 

i* It is prolmble that the animals of the countries which terminate the north* 
cast of Asia, ahd the north-west of America, or which are adjacent to the Straits 
of Behring, have much in common with each other ; thu.s ihcGC etraits do not 
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Jj^iRaarcation Ijetween Asia and Amend The other 144® 
will complete the circle of the equator, tuid will be the extent in 
loii^tude of the great zone proper to the insects of America, 
*We shall divide it equally, and, under the same denomina^ 
tions, into two equal portions of 72^ each. Thus the circle of 
the equator will be divided into four arcs, of which tlie value will 
be 72®, 72®, 96®, and 120®, or in the proportion of six-thirtieths, 
eight-thirtieths, and ten-thirtieths. The extent in longitude of 
the Ancient Continent will comprehend 216®, and that of the 
New 144® ; compared with tjie entire measure of the Equator, 
they will give the following proportitms : eighteen-thirtieths, 
twelve-thirtieths, or nine-fifteenths, six-fiftcentlis. 

Our lesser zones or climates will be Arctic, or Antarctic, ac- 
coixVmg to their position on this or the other side of the Eqtii- 
noxial Line. The climate comprised between the 84^ of north 
latitude and the 72"", will bear, the name of 2 )olar climate. 
Advancing towards the Equator, and still continuing the division 
of twelve, we shall have the follow ing : sub-polar^ superior^ 
intermediate^ snper4ropieal^ tropical^ and eqnaioiial climates ; 
but as I have cut each hemisphere into two great parts, I shall 
distingufeh the climates of each of them by the epithet of TocHej^i 
of eastern. The Antarctic Climate slmll only consist oj' three 
sorts^ since we go no further than to ijic 60^ of sotith latitude ; 
tliosc which I would call Polar and Sub-polar arc those sup- 
pressed. The divisions and denominations will be the same for 
the two Continents, I,xt us make use of them by sf>mc aj'iplica- 
lions to the northern and western part of our Continent, being 
tliat with which we are best acquainted. 

The polar climate will present tjie injects of the greatest jmrt 
of Greenland, of Iceland, and Spitzbergen. In the suh-polar 
climate %ve shall find those of Norway, <vnud of the north parts of 
Sweden and ^European Russia. In thesc^arc the insects of tlu‘ 
coldest countries. We shall place in the superior climate those 

form but aA artificial demarcation, like that produced by tbo.jC of Gibraltar, botWeeu 
Europe- and Africa. The meridian which serves us as the limit between Asia, and 
Amerkw, -cuts in two etjual j)arts the ocean comprised betucen the maritime coast* 
of Canton^ and those of ralitbriiia, which arc under the Sviinc Litiludc. It would 
thtts form gwgrdrhiciilly a ino:'t juUiii.d division. 
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of Grreat Britain^ of the $outh of S wetlpn, of tlie north, of France, 
as for as the mfeiiot course of the Loire, of Prussia, of Gennany 
Eroper, and of the south of Russia, as far as the Crimea, ex^. 
clusively* The mtermediate climate, at ecpial disUnces fronf 
die polar and? equatorial, will comprehend all the other insects 
of the south of h^uropc, and of a western jiortion of Asia. Those 
from the north of Africa, to the Equator,- belong to the climates 
which I have named super^roplcal^ tropical^ and cqmtorial. 
These western climates may be divided, by a meridian, in- 
to two* equal parts of 48^ eacl| * This meridian would 
pass under the 14® e^st of Paris, near Vienna would leave to 
the east, the most souihern |wt of Italy, Turkey in Europe, 
Egypt, &c. Now, we have already observed that many insects 
of the environs of V^ienna, arc found also in the Levant ; and 
that those of the kingdom of Naples, of Egypt, and of tlie 
south-east of Europe, appear to tliffcr, for the most part, fj*om 
the species of the sotithcrn and we stern species nf that division of 
the globe ; we can then form here 8nl>-c]imates. If we cut the 
eastern band, of which the extent in longitude is into 

lour equal sections of 80® each, by meridians, wc shall have 
sub-cllmatcs, of which the boundaries accord with nature. Thus 
the first will compre^hend Ilimlostan, Tliibct, the Little Bucha- 
ria. Western Siberia, &c. In the second wc shall find almost 
all the Philijjpinc Islands, ('hlna Proper, and tlie regions to the 
north, as far as a lAiIc beyond the river Lena. The Corea, 
Japan, the country of the Mautcheus and the Tonguscs, &c. will 
form the third. Lastly, tlie fourth will present us with Kain- 
tschatka, and the other countries wfiicli terminate tlie north-east 
of Asia. America coulc^ also J>e subdivided in the same manner, 
or in parts of 36®. 

I am sensible, tliat N^n*e, in her distribution of localities prf)- 
per to the sj)ccics of animals, frcqisentlv sweryes from the 
regular march which I have traced; that Jicr lines of habilation 
form curves and sinuosities, and that they are even inlon upted 
or crossed by others. But I have simply wished to sketch out 
a sort of gei>graplucal map; I have endeavoured lo circumscrilHi 


And afterwards of 2 1®. 
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it as possiblej^ to divide it according to some fixed prini 

dipies, into parts whiclx yr^vc in harmony with my observations, 
so that the blanks or squares might be filled up, in proportion as 
•the objects which ought to be there placed should be discovered* 
I have proposed to myself, in a word, to make geography ao 
cord with entomology in a general manner, not susceptible of ex**' 
treme rigour. For the rest, it is, as I have already said, an at- 
tempt which has need of renewed conrideration. 

The progressive increase in the intensity and duration of heat, 
has an influence on thesize,^the devclopement of the “mucous 
membrane, and the colours of insects. * Jn general, the ncaret* 
we approach the equinoctial regiojis, the more we find species re^ 
markable for their size, the eminences and inequalities of their 
bodies, the brilliancy and variety of their colours. I believe 
I may assert, that the augmentation of liglit tends to convert 
the yellows into red or orange, and that its diminution causes 
them to pass into white. The same observation applies also to 
shells. The Helix nemoralu^ wliich,* in our climate, luts a yel- 
low ground or base, is red or reddish in Spain. When, in pro- 
ceeding from north to south, we arrive at the island of Teneriffe, 
w;e there perceive that our cablxage-buiterily {Papilio ehciranthiy 
Hiibn.), and that which we name Vulcan (atalanta)^ have ex- 
perienced a modification of their colours. The diurnal butter- 
flies of our mountains liave, for the most part, the base of the 
wings white or brown, more or less deep. * 

These observations on the climates of insects, &c. interest the 
gec^rapher not less than the naturalist. They may prove use- 
ful in the determination of the natural limits of some disputed 
countries, as in the case of islanjls situated between two con- 
tinents, the respective distance of which maybe too great to 
enable animals and vegetables to be pn^oagated from the one to 
the other, have seen tliat GreenlaM, which geographers 

join to America, is, according to the Fauna of Fabricius, more 
allied to Europe, or at least, that it may be regarded as a middle 
land, to which either continent may lay claim. Thus, the Ca- 
nary Islands and Madeira, ought to be associated to Africa, for 
the inserts found there are perfectly analogous to those of Bar- 
b|ry at^ the adjacent countries. America, also, differs under 
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the same relations, from the M^tem regions of our hemisphere, 
and we must conclude, that it has not been detached from it 
during tlie last revolution of our planet. Lastly, wheii I ob- 
serve that the in^ts of the countries which surround the basins * 
of the Mediterranean, the Black and the Caspian Seas, singular^ 
ly„ resemble eOch other, as to the genera and families in which 
they are grouped ; when I consider that the greater number of 
them live exclusively on a soil, sandy, usually salt, and little 
wooded ; that the vegetables of these countries also present many 
points of agreement, the thought immediately rises in ray mind, 
that such countries have drawn their origin from the watei*s of 
the ocean ; but 1 fear lest I permit myself to be carried away, 
by a spirit of system. I shall only beg of geologists, to whose 
judgment I submit my conjectures, to permit me to give 
the analysis of a curious passage in Diodorus Siculus, (b. ii 
art. 70,) which app^rs to me to preserve, under the veil of 
allegory, a tradition relative to the changes which these coun-* 
tries have undergone, which 1 think not inapplicable to my 
subject. 

The earth brought forth ^gkley a horrible monster, from 
whose throat issued a fearful quantity of flames. It appeared 
lirst in Plu’ygia, burned up iluft country, which took its name 
from the disastor,^followc*d, as far as India, the chain of Mount 
'J^iurus, and reduced all its woods to ashes ; then falling back 
upon the McditeiTaittan, it fired the forests of Liban, traversed 
^gypt, carried its ravages as far as the western parts of Lybia, 
and, once more changing its direction, terminated on the Cerau- 
nian M<)untains. It desolated the country, caused a portion of 
the inhabitants to perish^ and^ forced tlie remainder to expatriate 
themselves to escape death. Minerva, by her prudence and 
courage, slew this mons^, and has since borne its skin on her 
breast as a defensive armour. The earth irritated ,by its death, 
gave birth to giants, which were vanquished by J upiter, aided, 
by Minerva, Bacchus, and other deities.” 

Here, as in all the mythologies of antiquity, the various 
agents of the powjjr of nature are deified or personified. The 
action of subterranean and volcanic fire, is represented undar 
the, allegory of a frightful monster, vomiting forth torrenWof 
fire, which travels over, successively, tlie mountains of Asia Mi- 



Gmce^ t«^^^iQjitig|l jit$ dbiielsitiog course on themotm* 
t^nb o£ Kiiopijeeifli^ m'l^e hm o£ Italy^ TSloWi, these are precisely 
‘the nnounimns^ iirlij^%i^]:tdk)g^ have detected the t|ace» of 
vdeanoes^ 

Sivm int the tilBfte of Homer, the geographical knowledge of 
relative to the soutlx-west of Europe, was very ob* 
and it i$ it<^ anrprisii^, that, at a period much 

more ancient, . the traditions haves not embraced a greater extent 
of country. 

The calm of Nature, the repose wliich she accorded to these 
unfortunate regions, by the extinction of the devouring 
and the re-establishment of order, were attributed* to a consol- 
ing and beneficent divinity, to the wise Minerva, and sucli is, 
perhaps, the primitive origin of the consecration winch the Athe- 
nians made to her of their cities* * 

Pardon Uiis digression. I believed myself to have ciuight a 
glimpse of the looumner in which llie remembrance of the last 
volcanic eruptions, of whkli a wesUrn )wt ol’the Aneii^nt Con- 
tiaent has been tlte theatre, was perpetuated ; that it had beert 
li^hed, after the luanncj' of all the earlj/ historical faelr, under 
the disguise of fable ; and I lnx\% therefore produced the mi>- 
tivesof my conjectures, altadhug to thorn no other intere.st than 
that which a search after truth iijspires. 


AftT. X* — Oh^ervcutwm m the Cmmirks Cmigo and Xo- 
mgQ^ asm 1790. By Mr MA|^wEr*c, Author of the Letters 
:to Park, &c. &c. (Continued from Voh V. p. 875.) 

arWhidah are vOst num^ 

Ws of these in Loan^. They arc about the in^ of a bnllfindh^ 
and are marked like that on the wings. The feathers of thn 
which is about five times the length of the body^ are beau- 
tifully arched, and have a fine glcsss. T|ie Poartugue^, by 
whfKft ^y ai*e caded Bwmpaswrm chanmda ;pri2e tom 
their beauty, and keep them to cages in theif hou$ifei,‘ 
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hay#,^fte4 jseen them.— JJooZecocow Some 

have asjserted> that Angola abounds with Peacocks^ 
inclosed within high walls for the king’s amusement, ahd that 
none of the natives dare kill Utem. These, I suspect, are"^ 
the Boollcoco of Angoya, a very beautiful bird ; but to what 
species it belojngs, I know not* , It has neither the scream of the 
Peacock, nor his train. It is about the size of a pheasantj-rr 
very wild,— and numerous. The name BoolicocK>, is derived 
from its note, coc-coc’^oc. The back and wings are of a light 
green, -Athe breast, and the larg^ feathers of the wing, are 
brown,— the bill, red and yellow ; the tall is long, and covered 
with transverse bai*s of green, IJack, and yellow ; but without 
moons : it has, however, the crest of the peacock.— P^^on^, 
Loniigo can boast of a great variety of Pigeons of all colours ' 
some arc green, s^> that they cannot be distinguished from the 
leaves amongst which tliey conceal themselves. They arc fre- 
(jucntly so lat, as to horsi^vlum bi i/uglit down by a shot. — Mam- 
guanza. This bird is about the size of a turtle-dove, and of 
most exquisite beauty. The bhxnn on its gorget, when distend*- 
cd like that of the pigeon, varies from a flaming puiple to an 
intense blue, according to the light in wdiich it is viewed. They 
are to be seen in large flocks, hovering near tlic fishing parties. 
It is, I believe, the Blue Jloller of the LeA'^erian collection.-^ 
Pelican. The Pelicans of Congo,' Avhich are the largest of „ the 
kind that I have sctai, keep together in flocks of many thou- 
s*inds. They are cpiitc unpalatable, from their rank fishy taste. ■' 
rhuvo sometimes shot them, and stufled their skins; but owing 
to a supcnxbiiudaucc of oleaginous matter, and the warm wea-/ 
thcr, they could not be presei;vcd. The wings, Avhen strctclied, 
measure ten feet fix>ni tip to tip. — Parrots* Every morning, the 
Parrots leave their roo^ng places in large flocks, in se£uxh of 
food, and return m viie evening. A confused x^pise denotes 
Uieir flight* They nestle in societies on the large cotton-treesiy 
it was no uncommon tiling to see upon one tree alone, up- 
wards of an hundred nests. These are generally scooped out of 
the bark, which is very thick and easily penetrated*— Coojfw Ef^ 
queta. This is a green Parroquet not larger than a sparrow^j^j^ 
Very pretty bird.— Poucajw. There is a species of Touc^ jUt ’dm' 
woods, about the size of a magpie, with a monstrous protuber;- 
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i^iai|)onthetipfiarikia^ IbeUeveitk%4^!lin(ipfai«stoad^^ 
ac^^Mby The brilliniit scarlet plutxii^ 

of this bird produeea a beautiful effect in a flock : the length of 
^its legs, howei^ gi?^ it ratb^ an awkward appearance on dry ^ 
ground ; but these, and its Icmg neck, ate ab^utely necessary 
for pro^tiir^ its food, whieh it searches for amongst reeds, in 
ttiarshy grounds, and in pools of water* The^Torm of the upper 
biU is wdl calculated for assisting it Ui this operatbn* When 
flybig, the whole bird exhibits the fi^tn of a cross, whence the 
Spaniards and Portuguese call it the Bird of Christ, and there- 
fore will not suffer it to be molested in thw territories. The 
islands and sand4>anks of the riv^r are frequented by vast flocks 
of Flamitigos, Muscovy ducks, plovers, coots, curlews, water- 
hens, &c.~OT<e^Z. Among others, there is a anall Homed Owl, 
about the rise of a canary,-^— a very singular little bird.— iSaJot 
l(ms. Great nutnl)er8of these frequent Congo in September, 
They are much larger thaii those which visit Britain; but 
whether they migrate, or remain in some part of the country 
throughout the year, 1 could not ascertain. 

There is a small blue bird about the size of a linnet, which, 
from its social habits, deserves to be mentioned. It nestles in 
whole flocks upon a dwarf bushy tree, and I have sometimes 
counted to the number of five hundred nests upon a single tree. 
One is apt at first sight to mistake them for fruit. 

6;aAss-ci.oTH. — ^The substance of wbiclf this is manufactured, 
is prepared from the inner bark of a broad Jeaved plant the 
bamlxx) species. During the intervals of leisure in the hunting 
and fishing seasons, great quantities of Jt are collected frmn the 
marshy grounds ; and at the ren^ezvcflis of each party, eveiy 
idle pai^li is immediately set to work to prepare it for use 
|fte sap exhales. When compl||tely disengaged from the 
ba^, it is hung up in handfiml^ dry :--f^part of it is 
eliirwidrds stained with various substances, ifbfch^fmoduoe voQT 
vivid and lasting odours. It is then worked up into clothe 
different jneces of dress. ^ 

There is a^small kind, chiefly used by the princes^— covexod 
v^ith raised work of great r^darity, and surrouncjbd with 
{ringed bmder. These lire al) fnntle from the fibres before they 
are spun. The spinninsr is performed by tlie simple onevatimi 
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dl^d%> iitt<iirrm)#it^ and ddtcfT {«e£l^of 

dne^a. , ^ 

. , Ths'iC^ iBPfr kftit wUh * ▼«'y' ingenidds 

, They present the app^- 
a^^olfalteilii^ atioeao^ la^d and inverted wt^rfej assuming 
diiji^rent pateras.-^ These vtdue'Vanes ftont owe to two guineas. 
«t»4Bhe shawls iw» generally o£ a eirouhir form, widi m opening 
in the ndddle to adndt ^head. They ■hkewisU' «ffe knit, mid 
havea vari^y oi' <Ten work upon diem. Two stndl setnidtou- 
jlar segments ate left oppostto to eadi odier upon the dmimfe* 
renoe of the shawl: ftom each^of these, a large tuft of untwist- 
ed fttnes is am^pended by a nund>er of threads, wrought into the 
duiwl alongst die margin of the segment, like radii of the circle 
of which it is a part. These tufts serve both for ornament and 
fty-flaps> 

If the material, from which these articles are made, were ma- 
nufactured in the same manner as flax, it might become very 
valuable ; for it could be reduced to great fineness, the fibres 
being remarkably strong, and capable of very minute division. 

Molt BV.-— When manufactured, grass-eloth beooihes the repre- 
sentative of wealth ; each piece is about 20 inches long aud IS 
breads and wcedi thieepoaee. • With these, purchases of slaves, 
ivory, corn, pepper, 8nJ. are made; and a person gmng to mar- 
takes a roll of them under ‘his arm. A certain nufnber 
sewed tt^Eethmr,! make* ar piece df a prpportioiiifily higher value, 
whidb at the same tone serves fc» clothing, 

TA«K8.**4rr8veHws; say, that Congo and Lodigo abound 
ia great varieties of beautiful trees, shrubs, and flowers ; but 
daring* thOvseosons in whidh 1 have always happened to be 
there, they were iv>t oon^JeUdiB > a fow scarlet lowering tr^, 
aC 4 . distance die Voreits, bring all that werw> dberiWitble’ 
fi||^ the ia ‘Wel^ known, however, dikt |Heccs bf* 

mfoinet dafoctr, hafe at rime^ been {ackdl up among 
t^ dre ivoud, and sold in liiverpool at ope guinea a foot.* 
i^lMtHgpod, on red gatihder^ grown to a ver/ large tree. It ftiri 

ubhtdP^s the chief article ^tri^^ 
ai^yutoba, where jfofpi»df<i@d<oi‘gO0tona btirdefo oOfiie*OTC‘ 
"Tl^il^t^gyahee abdttnds b iMngo, aild furnish^' scepi^" for 
Vest,, vt, JfO. 11. JANUARY 18^. 


r Miiat the walk«g*8ti^|. 

p^TTOwtip^HSEj^^ ^a^ tt^ ^ ah,)|tio^ifnoas' rfae. 

jsured two felh^hi i^t^^pence. ' Th9* 

bark, why<i laah, u^k, jjiilky’Mce whan vroun^^ 

cil. v^wd h so jjenioa^ that k (|dnlt{t$^ |iroo^ pe^^he-' 

in^ iot<^ it, wWehy the natives ai^ emble^ to mouiiif 

the ii^in seai!ich of the tiMs which build among its branch^. 
It is catl^ by Europeans, the Palaver-tw, from the confetilta* 
dons that aije held under it, , 

Elastic Gum, or Indian J§«5ier.-— The, hfee tthksh produc^ 
this substance is very abundant here. ^m> when |!r8| 

drawn from the tree, resembles cfearo, both in colour and eoaU 

i 

!!>istence ; and It is probably in this state that the South Auio^ 
ricans run it upon bottle-shaped moulds. Upon exposure to the 
air, it quickly coagulates. The natives form it into foot-b^l% 
which have an astonishing spring and elasticity, and are admira* 
hly adapted for that purpose. 

CALABASH.-r"1this is the shell of a species of gourd, used for 
holding wine and other litjuors. Xx is bometimes beautifully or- 
naniented widt indented figures. 

Facixs.— Very few pf the West India fruits are to be found 
either in Angoya or Chimfooka. A solitary Lime tree at Oyster 
Haven, is the only one X liave observed ; buV according to the 
reports of the j^usbmen, pine-iipplesj> oranges^ and sugar-cane^ 
gi'pw luxuriantly in the interior, They have, however,^ fruits 
peculiar to the climate, which are vejy reh^eshing seamen after 
long voyages. There is one called Phoote that grows in bunches 
like grapes^ of a pleasant acid taste ; ^so a black plum, 
than a damson, of an agreeable musky Havpur. 

— The chief articles^ vegetable food in Congo 
and l4oangp^ ai*e plantains, Indian con^iaassavfi^ peas, pota^% 
y^ms, and a species of nut w^ich is roasted fi^ eating, Th^ 
are ail veryvabmp^t, and, as before neiehitkaied^ are prinq]^(i% 
cul^s^ed ai^^^red by the wom^. ^ba plantain and;©^ 
sava are of^ppapid growth, and extremely ^productive. 
p^, the French An|[ola pea, jprow tt|Km 

dlmbt^^^ke the, laburnam, or seven feet high, 
tiitough^dif> n more flatulent food than thb commeu 
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Very have alsd 

nfi^0u4'pe|^)r» th^ fedson 

thm m^ats, Cottc^l CayW^"b^p0f, faW l^alaia Christ' (the 
i^i^vulb firom i& egctrawstd^ spmtaneousty, 

dnd may be ^k^eted in any quantity. 

^tjirE^i, 9 .-M)f these 1 ean say nothings having been at no 
piuns to cdlect specimens ; but if we may jfudge from the pom- 
pous i^amesof Mountains of the Sun> and Mountains of Crys- 
tal givpn by travellers to some of the high ranges of land^ a 
great variety pf these might be obtained. At Malemb% the na^ 
tives brought me a cubical piece of blue shining ore : it was 
heavy, and not unlike lead-ore ; but on examining it a month 
afterwards, I found that the action of the air had reduced it to 
a grey powder, which makes me suppose it was manganese. 
Some of the rocks in the Congo have a greenish cast, rcsem^ 
bling pyrites* 

ScENERY.~The whole of the coast between Mayumba in 3*^ 
30', and Benguek ^ova in 1£® SO' bouth latitude, affords the 
most delightful prospect from the hea that can be imagined. 
Perpendicular red clife in many places skirt the shore, while the 
back ground consistb of mountains, here, receding far inland, there, 
approaching the sea. Several of these mountains are crowned 
with lofty semicircular precipices, set, as it vrere, in fringes of trees 
and shrubs ; one of these to the southward of Bcnguela, from 
its resemblance to a h'at, has beeh called Hat bill by voyagers. 
In other parts, they are studded with pinnacles of single rock, 
like monuments of lloman or Egf^ptian grandeur. On the sum- 
mit of a high hill seen froip Embomma, tliere is a rock of this 
description, called by the nerves, Soanna. Another bill to 
lee>vard of Ambrize, has a rock df prodigiou& length and bulk 
lying across its summit, ^he intermediate space betw^ecu the 
rid^ of mountains and the sea, is l>eaiitifully diversified with 
rising grounds, aud ornamented with clumps of lofty treesi The 
of the is magnificent, and lias no doubt led the 
P<^t^ucsC to apply the names of many of their most romantic 
a|^ pfkuresquc scenes in Portugal, such as the Cascais, &c., to > 
views of this fairy landscape. Immense lawns and 
tU^girdmida compose the greatest part of the fore groundi^ < 
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Long Grass,— To all appe^traljice^ wlien from a distance, 

lha |^»ss would iiot alfbi^cdnooalt)^ but in reality, 

ii h' ^ long as to Ip man^ places 

long. Even m whem the eml is «haUoi ?(^9 it rises 

six feet in footpads fbhned by^tlie natives, wind 

through it^n the most int]*icate and p^exitog^immner, and ean^ 
not be^^veiaed but with conrideraUe danger, owing to the con- 
eealxhent and opportunity ii:6K>rded to all the hostile tribes of 
these regions. To guard against attaehs when travellinglander 
nigh^ the natives carry blazing torches made of plantain leaves, 
besmeared with an odoriferdUs resin. Frmn this resin, a drug- 
gist in Liverpool extracted an essential oil which he sold fm* 
nutmeg-oil ! 

C 0 KF 1 .AGR ATiONs,— The great risk and inconvenience of tra- 
velling through the long grass being much felt, the natives neVer 
fail to bum it in September or October when completely dry and 
withered. A voyage to the coast at this season, were it only to 
behold the waving lines of fire, would be amply repaid* I had 
the good fortune to witness a scene of this kind at Embomma, 
where the hills rise more abruptly from the plain than they do 
upon the sea coast. Being in the night time, it produced an 
effect, not only sublime, but terrific. When the fiames reached 
the hills, two miles from the ship, they cast so great a light, 
that it was possible to read on board. The fire r^ed in a con- 
tinuous blaze fully six miles in length, producing a noise some- 
what like distant thunder ; and from the AlpinO nature of the 
ground, assuming a variety of singular shapes and extraord'ui&ry 
forms. 

I cannot but think, that the little |iamtets and villages must 
frequently suffer on these ocqasidnS| unless^ that the inhabitants 
take special care to have a sufficient space cljSar of grass around 
^h^ir dtvellings ; and even then, th^jpmhustihle materials of 
which thejf are built, leave tliem at the mercy of every falling 
sparkt It may be remarked here, how liable they must always 
be^ ml that account, to acdidents^fi^ fim > v 

For a week or ten>dayd tbec»nflagtatid<j has pasi^^er 
the face cf the coiniei^, uotlgng can be edneeived” 
and i but the luxuriant vet'dure which rapidly advances 
in the begini;upg of November^ whch the moist weather s^tain. 
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(Jutekly eflfeces ^ery of ami makes ample ameil<is 

for tha few ^aye io whieh "blackness atid d4}olation kqpt joiiit 
possessiott of the earth. To these aimual eonflagrations, and to « 
the effects of the ashes on the soU^ must be ascribed the civtlia^ed 
and ^ujitjivate^ ipp^arance of the country. This is the harvest 
of the carrion-crow, the Itite, and the vulture, which keep hover- 
ing in the rear of the dam^, pouncing down upon snakes, 
Ujbard.r^ crabs, &c. destroyed by the fhre ; and, as already men- 
tioned, ihe Boa Constrictor itself, which fears no other enemy, 
frequently falls a victim to the fiiry of this irreristible foe, and 
becomes the prey of these rapacious birds. 

(To be cbntirmed.) 


Aax. XI. — Observatkms on the Difference of Level ff the East 
and West Seas- By Jokn Robison, Esq. F. R. S. E. In a 
Letter to Dr DuEWSTEa. 

Beau Sib, 

On looking over some old numbers of Thomson‘'s Annals, my 
curiosity was excited by the statements which appear in the fol- 
lowing extracts. 

In the number for September 1816, p. 163» Dr Thomson, 
speaking of Bhminguani, says : Its elevation has been well 
ascertained, by means of the numerous canals which proceed 
from it in all directions, and adbrdalevel both to the cast and 
‘‘ west coast. It must be observed, however, tliat die height 
above the leveV of thw. sea*, as determined by canal-locks, is 
‘‘ not to be implicitly depended on ; for, according to the data 
furnished by the canals. t)ie Irish Sea is SO feet above the Ger- 
man Ocean ; but SO leet is certainly far beyond the truth 


• In the $ame jpage thw ecciiw thb ^wssage : “ Barbeacon, a conspicuous 
spot Bbottt ei^t inilos neifUi of jBkmiiighem, is 750 feet above the level of the 
<< iU B7ir Cteigktoir det^:inine4 its height above Binning^am 

« by he found ih't hei^t, as giveii by the authors of the Trigonometrical 

Survey, filiates no less then 150 feet from the truth.’^ The well known $cm- 
putoua dAunwy of the operations of the survey, and the talents of Mr pveig1itim> 
mhke h there is some mislwrehdnaion in thus btatcmeia. ' 
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jiy^gidnj, in the Number for November *1816, p- 39S, The 
^iffe^nce bctw^ tbe height of the.^ rnifthe east and \s^eSt 
coasts of Britah^ \b feet’’ 

" In the N^mW fer M^ch 1817, p. 177* Mr Oalton, F. B* S. 
in a paper m <^nal levels, says, ** in connoting th^se 
I some svirprise, that Thames at Brentford 

appeal to be fourteen feet hgirer than tbe junit^on of the 
** Duke of Bridgewater’s canal with the Mersey at Buncojpiff^ 
The discrepancy of these statemerits,— -the obvious inapossibi- 
Uty of the one, and the improbability of the other, made me 
„ desirous of ascertaining the p<^t of fact, where the two seas 
approach so nearly as in the Friths of Forth and Clyde, Foj' 
this purpose, I instructed the superintendants of the east and 
west districts of the Forth and Clyde Canal, (on three particu- 
lar days), to take notes of the rise and fall of the tides at their 
respective ends. I at the same time took measures for ascer- 
taining the actual difference of level of e^ery lock, when full 
and when empty. I take the liberty of sending you the results, 
in the hope that some of your readers, who may ptissess infor- 
mation regarding the slojx) erf the surfaces of the two friths, may 
communicate what may be necessary to complete the connection 
of level to the open ocean on either side. When the Caledonian 
Canal shall have been completed, it would be satisfactory to 
have a similar set of levels from the Linnhe Loch to the Beauly 
Frith. 


Obsetvathiis at liomling Bay on Hie Clyde ■ 


Feet, In. 


Fecit In. 


Oct. 13* A calm day, High Water, 153.1, Low Water, 159.84 below cl 

Nov. 1. Strong breeze > _ 

^ V Do. 150, do. 15TJ03 do. 

from W. J - * 


from W. 

Nov. 3* Ncmly cahn, 
with consider'* 
^ ablo flood in 
the river, 


u> 1 


153404 


Th^ Snperintenil^t considers the tides of Ut and ^kl No- 
vember to l^e irregular, and that pf the IStb October to be a 
fair average one. 
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Observ^lmis at OrmgemmUh on tJie Frith (^F^ th: 

1821. ' . Feet. Ib. 

'Oct. 13. ' / , ' /lli^WateK l446»‘.liaw below auminit level, 

Nov. 1. A gale f5pom W. do. Id^#, ' do* not iSFeeifled. - do* 

Nov. 3*> Fresb breeze fronts, do. , .do. ido. do.- 

The Saperihiendant this district considers the tide of the 
IStb Octdtesr to be nearly t^feet hi^Crih^ the Average^ and 
those of November to be much lower. 

Froxft alii can learn from the persons employed about tlie 
two extremities of the Canal, I iafer that the descent on the 
west end from the SummitJevel to average half tide, is 155.10i> 
and that the descent at the ea«t end is somewhere between 15 4< 
and 155 feet. 

I may here notice tliat the effect of wind in altering the level of 
the surface of water, is strongly exemplified in the reach which 
forms the summit-level of the Forth and Clyde Canal. This 
reach is about eighteen miles long, nearly in a straight line east 
and west. When a westerly gale has blown for some time, tlm 
action of the wind sweeps away the water from the west end, 
sinking its surface, and accumulating it at the east end, where 
it esca}^ over the lock-gates in a stream sometimes ten inches 
deep. 

The observations of the tides at cither end of die Canal am 
to be continued for some time, and if I should find that the ave- 
rage differs from what is taken above, I shall communicate the 
result. I am, dear Sir, yours very truly, 

John Robison, 


Aut. Monographed* the Genus Eiuneom, By Robkut 

Kavk Grevh.le, Esq. F..B. S. E. M. W, S. &c. Com- 
municated by the Author. 


TjiE genus Erineum is so distinct' from tdl other known ge- 
nera of fungi, tliat none can possibly Ije confounded with it ' 
At the same time, it w’^ould be extremely difficult to give a sa- 
llsfiu'tory account of its physiolcjgical^ structure. Out knowledge 
of these minute plants is at present so limited, that even jLo at- 
tempt to describe it would l>c imptudent. I shall therefore 
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touch upon nothing which is not clearly perceptible with the 
aid of a good microscope. 

This fungus it^ found only Ujjoh living l^ves, on the under 
or upper surface of which, it forms rather broad and much de- 
pressed^ufts, of various colours, sometimes in the form of dis- 
tinct* spoti|,iar so running together, as to cover a great part of 
the leaf. « Thes^ patches, under the mijcroscope, appear to consist 
cxf a great number df short filaments, or rather tubes, of a sub- 
ri^d, diaphanous, and somewhat succulent as}>ect, of various 
forms, cylindrical, turbinate,^ subulate^ clavate, &c. and often 
truncate at the sutnmit ' These tubes in some species seem to 
contain sporules in great abundance, as in E. aureum ; but in 
others they are entirely wanting. Their nourishment appears 
to be derived from the juices of the parent-leaf, from the check 
they receive when the leaf is plucked before they are mature. 
Many specips require some weeks to attain their full growth ; 
and in some, as E. acerhmviy there is a succession during the 
greater part of the summer. 

is, situated in the sixtli and last Class (Gym nocahfi) 
of Persoon’s System of Fungi, betwixt the genera Dtmoitlum 
and Riicodium, The character of the former is, Bym c^itosi 
auteffusi^Jlalavia; that of the latter, j%4my ^nhco^nfcwta^ 
pannum referens. 

In the Synopsis FI, Gall, by Lamarck and I)e Candolle, Eru 
7imm is nearly at the end of the first division* ) 

of the first Tribe (GYMNocAapii), and connected with the ge- 
nera Cmoplea and Stilbum. 

In the more recent work of Nees von Escnbcck, Erineum is 
found with Rvhigo (Link), under j sulJ-st^ction, entitled Rysst 
parmitm^ of which they form the only genera. Rtiht^o^ in my 
opinion, cannot, on any reasonable grounds, l)e kept separate 
from I have, thei^oforc, along with most other botiu 

i lists, continued to consider them as the same. 

None nf the species of Erineum have hitherto l>een found on 
herliaceous plants ♦ : indeed, so completely are they confined to 

• Mrincum Syn. Ft Gall. p. IS. to grow on the dead stems of 

.ht^rliitec^oas^ plants, is O^tmtivm of Persoon^ bo entuely docs it difl’et 

horn IhaPit is ^^urpriMihg how it has been admitted into tliai genus* 

' ^ * Jpn 
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tree^s,, that t;hfe; V>hei J^ th^ oaly exception at present known. 
Among them, iHeri^fore, are we to look for new speoiea ; and the 
Aftierican hptamati^ would <ihd ihfe labour amply repaid by an* 
attentive search ihrpugh his vaded and splendid forests. In 
our own country, several known species of this genus remain to 
be detecte^^f and, in all probability, many new ones. Our nattve 
botanists may rest assured, .tfaa4<fro®E^ .t of the perknl 

which has elapsed since the study of the minute fungi has been 
prosecuted in this island, no conjecture can be formed as to the 
extent of its riches. ^ . 

The only Orders, on plants of which, species of Erineum have 
been found, are, Amentack.®, Uosace^. (Pomaces), Nueu- 
LACE^E, Tiliacee, Sabmentace^, and Acebacee. Of these 
the first contains trees the most favourable to the production of 
Erhieum. 


ERINEUM, LhiJc 

FungUs epiphylius depressus sul>-griimosus vel sericeus. Tubi 
cylindrici clavati aut turbinati, simplices yel .compositi, in 
cajspitulum congosti+. — Gr. 

^ CaspiUdi gruman. 

Erineum acerlmmty Pers. 

Plate II. Fig. 6. 

E. hypophyllum depressum macula*forme vel , confluens rufo- 
fuscum, tubis inclihatis flaccidis clavatis rare turbinatis*~tfr. 
Erineum acerinum^ Pers, Syn. Fung. p. 700. 

• De Cand. FL Franc, tom. ii. p. 7't — Syn- FI. Gall. p. 15. 
Albert et Schtv. Conspect. Fung. p. 370. • * 

Moug, cf Nest, Stirp. Cryptog. 

Hook, FL Scot* Pt. if. p. ^4}, 

Mucov ferrugineus/ t. 514. p. i2. 

Hab. In foliis Aceris pseudo-platani ; yere, epstate, autumno; 

White, pale pink or yellowish, in its young vStat^j changing 
frequently into rose-red, and finally into a deep fulvous colour. 
The spots or tufts are dense, depressed, very -irregular in form, 

f Persoon, in his TraiU 4 tur ks Champtgnom has a few observations 

oh this genus, tvhioh he considers among Ua very unjustly 1 think ; for, 

though it may come next to them m k^^tnyitjkes not by any means 
that it is pnxiuced by the satiie cause, or unitor the shjfivai cfccumstfmc^^^^ 
mentions the ncces:»ity of dividing Erineum into two or three gener^^f ,Wt, froth 
tlie*s|ic^de3 at prcBeht known, I do not perceive how he can find sufiUcicndf naiural 
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and often so confluent as to eovor a great fwart of the leaf. Bi- 
laments, or rathat tubes, g^stening under a pocket lens, and 
bent at an obtuse wangle. Under a Jngh p$nrer they are da- 
vote, fliaiidtd and ^ajAanous, marked occssionalfy M^ih irregular 
trans^i^ma'Or^obKqt^ lines. !l!%iiSfsoEieof our most frequent 
specif, azid begins to form on the inferior sqtface of the leaves, 
soonrafiter the tree is in |tiit fdliageu » ^ 

^At Boslin and Braid Hermitage, it is very luxuriant and 
abundant. 

EaiNFiCiM tiort^ommy mihi. 

Plate II. Fig. 2. 

E. hypo- et epiphyllum maculfid^rme irrcgularc albo-fcrrugi- 
neum^ tubis linearibus cylindricis tortuosis apicibus rotuntlatis. 

In foliis Betulas albae ; vere et eestate. 

A beautiful species, white ia^its young state, and pale or un- 
equally ferruginous when old. Spots irregulaa^ occasionally on 
the ujqper as well os the under surface, somewhat tufted, and in 
a slight degree imniersed. Tubes, under the microscope, long 
and entangled,# linear, ISlexible, cylindrical, diaphanous, 'rarely 
incrassated at die ^ex. This species seems to prefer the young 
and luxuriant leaves wliich are found in shady situations, on 
the lower brandies of young birch trees. It occurs in spring, 
and early in the summer; artd gi-ows at Ravelrig Toll, near 
Currie, among the saliccs ; and at Bilston ^Burn, both in the 
neighbourhood of Edinburgh, 

EaTNXUM iUlacetmy Pers. 

Plate III. Fig. 3. 

15. hypo- et epiphyllum pallidum f'sespkuli wepc confltionlcs, 
tubis linearibus gradlibus apicibus inct;ir\'nti 8 .-AG/*. 

Erineum ttliajoeum, Pers^ Syn. Fung. p. 700. 

De Cimd. Fh Franc, tnm. ii. p. 74— ^$yn. FJ. Gall. p. Lh 
Atherl et Schw. p. 370. 
jWctfg. et Nest No. 

Nm vmi 6^. t* 6. fl ' 

ffah. I 0 foliis Tili^^ europaias ; 

Always of a pale colour^ but in nge somewhat yellowish, very 

una 4UUiietiv0 It mt^bt to be renyembered, that, in plants 

aft tliosb btukt? coosid^ation, the inkrosco|)e can alone be trusted in tradng 
trae^genetk aaS spcclSc plants, ^hosc fts{)ects differ considerably 

bftfhfc the nithed eye, may agrfte, when ma^ided, and emnot therefore bb sei^a- 
rated. 
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slightly iinm<^rsedf^ ahd^ raUier tijfted. ’Spots or tufta roundish, 
sometimes confluent. Tui)C« Uitmis slender, somewhat irigid^ sub^ 
cylindrical/ befit/ with the apex incurved, and rarely subJneras- 
sated : V, in the tubes are occasionally appearances of septa^ 

but thatT existence is very doubtful There can be no doubt of 
this being a true JEri^ww, although, m De Candolle observes, 
it may be less understood tbait als ' In the. summer 

months, this species is not uncoininon on t^e Continent, but in 
this country it has not yet been discovered. 

Eeineum vitiif Sdirad, 

Plate IL 

E. hypophyllum casspitosum gregariutn sub-confiuens, rubigiuo- 
sum vcl fuscum, tubis longis lincaribus intricatls flaccidis. — G?', 
Erineum vitis, Sehrad. ex Schleich. Crypt. Exsic. No. 100. 

De Curtd-. FI. Franc, tom. 74?.-^— Sym^Fl. Gall. p. 15. 

Mottg. et Nest. No. 199 
Hah. In foliis Vitis viniferfe ; aestate. 

At first whitish, afterwards pink, lastly reddish and sub-feiv 
ruginous. Spots, numerous^ tufted,, roundish/ or sulvangular, 
sometimes confluent. Tubes, very long, linc?^, flexuose, having 
often a geniculatcd appearance, flaccid, wea]^, apex rounded. 
A fine species, confined to the inferior surface of the leaf, and 
tolerably abundant on the Continent during the glimmer months. 

E^ikeum nibulatuviy milii. 

Plate IL Fig. 4. 

E. hyjmphylluni lutii^sculum sulMpiadratum tomcntosum pallia 
dum, tuhis siib-rcctis longij attcniiatis. 

Heth. In foliis Jaglandl^ regiae ; instate. 

A white plu^idike dow:n is the first appearance of this plant, 
which, as it advan<^3 to maturity^ becomes sub^tomentose, and 
of a pinkish or dirty-whitc huci Tubes, long, cylindrical, dia- 
phanous, $ub-eref:t, and gradually attenuated. The Veins of the 
leaf, at that part where is^situated/ considerably 

thickened, wliich gives it and d<mse aspect, and, from 

bring confined betwixt the veins, it has in gene- 

ral the figut*c of an oblong square. This species is rathi^V w- 
frequpnt it has bden found in Fraiice^^^b^^ not pviblishe^i^ %d 
last ^mmer l/inict with H 0n,a wolnutrjfcroe, close to thiSi^Jhpusc, 
, at Braid Hiermitage, near Ediitbwrgh. 
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EamEujc tUdmm^ JQe C$uid« 

PUte II. Fig, 6* 

E. hypophylium Wentosirm confluens nifd^kdtwitiafcwiii, tubis 
lot^s^ Unearil^u^ flexuosis ottiomau^,^Gf, 

Erineum ilidntim, De Cand. Syn. FK G»Hi p. 15. 

Hah, In foliis Quercus ilid», rariiid 

Changing from a yelloWiah to a rich omnge-brown ; tomcn- 
tose, tufted, generally confluent, and preferring the margin of 
the leaf, which is frequently Tblled in so as partly to conceal the 
plant. Tubes, long, flexuosc, linear, atenuated and acute. 
They have sometimes the appeamnee of being irregularly di- 
vided by oblique lines, the nature of which I have not been able 
to ascertain. This is a very handsome and rare species, and 
only described, I believe, in thp Si/n» FI, GalL It grows only 
on the lower surfaa* of the leaf, and is in perfection in summer. 

EaiNEUM cla/nde^inmii mihi. 

Plate 11. Fig. 8. 

E. hypophyllum alborroseuin confluens margine folii involuta 
obtectum, rar& macula^forme, tubis brevibus ovatis sub-capita- 
tis vel clavatis. 

Hah. In foliis Crataegi oxyacantha? ; aestate. 

Changing from white or pale pink to an Unequal ferruginous 
colour, which is darkest .when the plant happens to occur in the 
form of spots, in the centre of the leaf ; it is in general conflnetl 
to the margin, which is so completely rolled in, as to entirely 
conceal the plant. This is probably the^asoh why it has been 
oo long overlooked; to the eye even of a nice observer, it 
might pass as a receptacle of insects. The tubes are short, very 
simple, and often tinged with yellow, tn spring and summer 
it is not unfrequent, particularly at Roslin, by the river side be- 
neath the Casdo, and in similait^rituationss 


• po^pcsf^Wti of ^his rmf rai^ with two oU)cr$ not hitherto de- 

scribed, I owQ^to the kindneiiS of acute botapical ffictid 0. A, Walkbr Amott, 
IV ho received them hi ParU from thf Herbarium of O^e Baron Dciessert, and 
with me. 
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Eeineum ainmmy Veits. 

Platte 11. Fig. 7- 

JEJ. hypophyllmn iE^equaliter ixiaculosum vel efiPusum albo Ed ful- 

VO ferrugineum^ tMbis mnlosis capitatis sub-racemoisis.— Or. 

Erineum alneum, Pers* Syxu Fung, p. 7QI. 

De Cand. FI. Franc, tom. ii. p. 593* Syn. FI. Call, p. 15. 

Albert, et Schtv, p. 371. 

Moug, et Ne6t, No. 99. 

HooL FL Scot. Ft. ii. p, 34. 

Rubigo alnea^ Nees von Esenb* p. 64. t. 5. f. 63. B, 

Hob, In foliis Alni glutinosas ; restate. 

Colour white or pinkish in young plants, and chan^ng in ma- 
turity and ago to yellow-ferru^nous or deep fulvous ♦. Spots 
or tufts very irregular, often so confluent as to neai-ly cover the 
inferior surface of the leaf, rQbust, grumous, sub-iinmersed, 
which is ascertained by examining the upper surface of the leaf, 
lather than by the aspect of the plant. Tubes very beautiful, 
and unlike those of any other known species, dividing towards 
the summit into two, three, or four sub-patent, short branches, 
as thick as the rest of the tube, and each clustered witli several 
globular, sessile heads, or perhaps more ^properly hbes. This 
species, which is far from being of frequent occurrence, is at ma- 
turity in the summer months. The only spot in which I liave 
found it in this country, is by the river side half way between 
Lasswadif^^ and Ro^n. 

]BbiN£0m betulWy De Cand. 

Plate III. Fig. 1. 

E. cpi- rarfe hypophyllum late insetjualitpr effusum sangumeum, 

tubis multifbrmibus turbinatis, clavatis vel capitatis, apieibus 

Bsspe truncatis.-— ^ 

Ermeutn betula?, De Cand, Syn. FL Gall. p. 15. 

Albert, et Schiv, p. 370. (excl. char. “ rufojuscum,^ qui ad 
E. betulinum petting) 

Ilab. In foliia Betulae albsQ ; vere et (estate. 

This elegant species is m r&iarkable un account of its splen- 
did sanguineous purple colour, that ii must attract tlie atten- 
tion of the most carele^ observer. Another species, howavei*, 
seenis to.lmve be^n" copfoundeif^ with it by Albertini and 

— — — T — — 

* Dr Hooker ha$ mistaken the colour of this plaot in calling U ne^y scarlet. 
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Schiiireinij^) in their excelkl)^ 60 t^petMi^ Pungont^n. A part 
of their character only beloiigs^to the 'plant in question, as well 
as a portioh only of the des^ptian. The other species is also 
peculiar to the and hence the error of conceiving the two 
species to be difl^rent states 6f one plant. E. hetula is almost 
invariably found cm the superior t^urface of the leaf^ is^of a deep 
blocxJ-red colour, and very irregular in form ; sometimes almost 
covering the leaf, at other times so spotted and scattered, that it 
has the apj^earance of having been dashed on by accident. The 
colour becomes dingy in old ^age, but does not change as the 
above named authors suppose. Viewed with a pocket lens, the 
plant appears finely granulated, and tlie tubcjs under a high 
power various in figure, turbinat;p, capitate, and often hammer- 
shaped, with the summits truncated. So intense is the colour, 
that the tubes, und^ the highest power of a compound micro- 
scope, retain a con«.klerable portion. 

Erineum beinlinum has its spots or tufts mostly on the under 
surface, and the colour changes from wfdte to a dark^ ferrugi- 
nous, or even tobacco colour. The tubes have some resem- 
blance in their form^ but are smaller and more eccentric. The 
whole plant also is never so confluent as the other^ nqr is it 
so completely emetsed. E. bctuJte scorns to ''prefer those leaves 
which have been some time expanded and more exj^psed to the 
sun, while the other is fond of shade and yo\|ng€r leaves. 

Summer is the liedt season for finding thi&**splendid Erineum, 
and it is by no means uncommon. At R^velrig toll, near Edin- 
burghy I have noticed it three successive seasons. 

Erineum popvlinum^ 

Plate III. Fi^. 4. 

E. hypophyllum maculaeforme immersum rufescens, tubis defor- 
mibus congregatis crassis sub-ramoais apidbus irregularibus 
crosis.-— (jr. 

Erineum populinUm, Perr. Sjm. Fung. p. 700. 

JDe Cand. Syn. FI. GalL p^ 15. 

Albert et Schw. p. S71* 

Moug% et Ne^t No. 100, 

Eab* In foliis PopuU tremull^ $ mstate* 

A sirtg^lar species, changing from a purplish to a rich dark 
br^^ish^red colour. , Spots distinct, entirely immersed, round-;, 
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ish, rough. Tubes ^aiich dustwcd toj^ther, sub-branched or 
]obed, summits rugged and ,4efonned} of a pale pink; .colour un- 
der a strong power* nf the microscope. This plant, is well mark- 
ed, and cannot be mistaken £>f any otlier spedes. It is con- 
fined to tlie under side of the leaf, and met with during the 
summer months in perfection. Of this island it has not yet been 
found a native. 


EaiNEUM behiUnum, Rcbcnt. 

Plate III. Fi'g. 8. 

£ hypo- rare epiphyllum fulvo-ferrugincum sa*pe confluens, tu- 
bis brevibus variantibus plerumquc sub-bicornibu^aliquandoi 
turbinatis.— -Gr. 

Erineum betulittum. Relent. Prod. FI. Neomarch. 

AJbert. d Schtv. p. 370. { excl partj vid E. betulse. 

Maug, et Nest. No. SOO. 

IJab. In foliis Betulse albie ; vere et testate. 

Changes, as it advances to maturity, from white to ferrugi- 
nous, and lastly to a dark tobacco colour. Spots or tufts irregular, 
slightly immersed, sometimes confluent, on both surfaces of the 
leaf, but chiefly the under. Tubes dwarfish, very eccentric in their 
form, capitate or turbinate, but more frequently dividkig at the 
top into two blunt,, short, divaricate, hom-like terminations. 
This plant has been- mistaken by Albcrtini and Schwieniz for 
an old state of E. bekda. Vid. what I have and under that spe- 
cies., I do not possess the Pnxl. FL Nemarchkee, and the mi- 
ry proof I have of this plant being described in that work, are 
the specimens published in that valuable collection the Stirpes 
CrypU^mieeoi Mougem; and Nestler, No. 200. As these plants, 
however, have never been sujtgected to rigorous microscopical 
investigation, it is very possible that my E. torritosttw riioedd 
have been confounded with the species in question, as both it and 
also E. hetnUe^ are found on the leaves of the .stune tree. In 
spring and summer, this plant may be found in Shady and moist 
places : my specimens were, collected at Roslin, . 
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l^\iiViY.xiUjuglnenm^ Pers. 

Plate III. Fig. 2. 

E. liyjKipIiyllum depressum maculiiefonxie aut sul)-c*onfliicn:' ru- 
biginosum vcl rufo-fuscum, tubis rotundato-turbinatis apici- 
bus truncatis rare clavatis. — Gr. 

Erineum fagineumj Ptirs^ Syii. Fung. p. 700. 

De Cmd, FH. Franc, tom. ii. p, 5<)2. Syn. FI. Gall. p. 15. 

AV)ert. et Seim, p. 370. 

Moug, et Ncfit, No. 97* 

* Ibibigo faginea^ Nees von Esadu Syst. der Pil. et Scliw. p. ()k 
t. 5. f. 63. u. 

Hah, In foliis fagiiieis i astjCte. 

Depressed, minute, pale when young, afterwarils dark red- 
<iish. Spbts oblong, often confluent. Tubes somewhat va- 
riable in shape, but gtnierglly much rounded, witli truncated 
summits. It has not yet been discovered in Great Britain, but 
is most probably a native, A variety of it is said to grow up- 
on the jHir]:)le beech, particularly in Switzerland. It should be 
gathered in summer. 

Erixkum curium^ inihi. 

Plate III. Fig. 5. 

E. hyjX)phyllum maculapforme irregulare ruhiginosum, tubis ova- 
tis vel sub*oi*biculatis truncatis. 

Hah* 111 foliis Accris platanoidis; vere, {estate, autumno. 
Colour rich, dark, reddish. S[X>ts usually distinct, irregular 
in figure, depressed. Tubes minute, verythort, sulvorbicular, 
aj>ex generally truncate. Albertini and Schweiniz have com- 
mitted an error in identifying this species with that which grows 
upon Acer pseudch-plantanus^ as no two species can be more dis- 
tinct. This is another instance of the necessity of microscopical 
accuracy. E. curhmi is extremely rich and beautiful, anti con- 
fined to the inferior surface of the leaf. Like E. acerinum^ it 
may be gathered during the greater part of the year. It is a 
native of J"' ranee, Gcnnany, and Switzerland. 

Euineum agaricjfcrrtnhj milii, 

Plate in. Fig. 4. , 

E. hypophylluni planum latiusculum sub-eftusum sordide rubi- 
giuosum, tubis brevibus capitatis turbinatis truncatis. 

JJahi In foliis Accris Ciimpestris; iiestate. 

Ct)tou^ pale or yellowish in its young state, changing in ma- 
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iurily to a pinkish red. Spots depressed^ irregular, broad, of- 
ten very confluent, and less dense at their edges. Tubes re- 
markably turbinate and mushroom-shaped, varying sometimes 
to cuneiform. This plant differs entirely from E. acerinum^ 
With which De Candolle, in the FL Franc. ^ has confounded it. 
At present it is not known in Great Britain even as a variety. 
It is found on the under surface of the leaf, and remains as long 
probably in perfection as the preceding. 

Caspitiili vel macula, sericia. 

Erixeum aureum^ Pers. 

Plate lit. Fig. 7- 

E. hypo- rare epiphyllum sericeum aureuin late effusuin, tiibiiS 
flavis silnplicibus miniitissimis clavatis^ — Gr. 

Frineiim aureuin, Pers. Syn. Fung. p. 700, 

De Cand. Syn. FL Gall, p. 15. 

Albert, ct Schrv. p. 371. 

Hah. In foliis Populi nigree ; aestate. 

Of a splendid gold colour, becoming dingy in old age. When 
in distinct spots, immersed ; when wklely effused, so as to cover 
nearly the whole inferior surface, which is sometimes the case, 
the leaf is collapsed more or less, and has, at first sight, the ap- 
pearance of having been the residence of an aphis. It rare- 
ly appears on the upper surface, and then only in small 
spots. The tubes are so minute, thUt they require a po^ver- 
ful mifecroscope, but are then very distinctly seen, from their 
fige yellow colour; the yellow portion sdSkns to be enclosed, 
within a pellucid covering, and probably consists of a mass of 
sporules, v/hich arc evidently very numerous, and appear to 
escape by an aperture at the jfpex. 

I gathered this plant during the last summer very abundantly 
at Carlowrie near Edinburgh, and in the neighbourhood of 
Glasgow™ 

EiiiNEUM minutissimim^ mihi. 

Plate III. Fig, 1. 

E. hypophyllum pallido-sordido-purpureum sericeum late effu- 
sum, tubis simplicibus minutissimis rotundato-clavatis. 

Hah. Ill foliis Quercus robotis, vere et scstate. 

A. vdfy inconspicuous plant, unless the eye of the botaiiist is 
vor.. VI, NO, 11. JANUARY 1822 
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accustomed to simHar objects. It appears at first in the form of 
a faint blush, or slight change of colour, on the under surface of 
the leaf ; this grows gradually darker till It has become of a pale 
reddish obscure purple, and of a minute sericeous or velvety as- 
J3ect. It forms large oval or irregular patches, and is most easi- 
ly detected by the leaf being more or less swollen or distorted. 
The tubes are very small, even under a high power, sinij3le, 
and roundly clavate. It is a rare species, and occurs in spring 
find summer in the woods at Roslin, and similar situations. 

• 

I have to regret that one described sjxicics is wanting to com- 
plete this short monograph, but from its excessive rarity, I have 
not been able to procure a specimen. It is Erincum lyijrinuin^ 
Pers. Disp. Fung. p. 43. t. 4. f. 2. 

E. obhngum lawum spadiceum is the only character given in 
his Syiioiisis. 

Albertiiii and Schweiniz add to the above distinction, Pla- 
num ncc congcstiirn fila laxa congesta ; and conclude \vith Ra- 
riSHimuni Hem unlca. solum vice inventum in pomario domesiico 
ad Jolla Pyy'i MaU^ cxcunlc Junicj. 

EniNouiiGir, Noi\ 15. 1821. 


Explanation (J'lhc PlcKes, 


Plate 11. 


Plate III. 


Fig, 1 . Efineum acerinumy natural size. 


2. 

TuIkjs of E. tortuosuniy very highly 

magnified. 

S. 

Do. 

of E. viils, 

do. 

do. 

4. 

Do. 

of E. :snbidafiimj^ 

do. 

do. 

5. 

Do. 

of E. Uichitrmy 

do. 

do. 

()\ 

Do. 

of E. accrinum. 

do. 

do. 

7. 

Do. 

of E. abicum. 

do. 

<lo. 

8. 

Do, 

of E. clajidcslimm 

, do. 

do. 

1. 

Tubes of E. hetukc, very highly magnified.. 

2. 

Do. 

of E.fagincum, 

do. 

do. 

3. 

Do. 

of E. tUiaceuf/ty 

do. 

do- 

4. 

Do. 

of E, 'popuUnumy 

do. 

do. 

5. 

Do. 

of E. curtum. 

do. 

do. 

6. 

Do. 

of E. agariciformcy do. 

do. 

rv 

t • 

Do. 

of E. aurmmy 

do. 

do. 

8, 

Do. 

of E. helulinum. 

do. 

do. 

1). 

Do. 

of E, minutissimwriydo^ 

do. 
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Art. Account qf Hlectro-Magncllc Kjcpcrlmcnts made 

by MM. Van Be£k, Professor Van Rees ofL'iegc^ and Pro- 
fesor Moll rf Utrecht. In a Letter to Dr Brewstj^ii. 

Dear Sir, 

The following ekictro-magnetic experiments may pcrliaps not 
be unacceptable to you. Tliey were made jointly with my 
friend Mr Van Beek of this city, and Professor Van Rees of the 
University of Liege. Whatever may be good in them, must be 
almost entirely attributed to the ingenuity of Mr Van Beek, wlvo 
liad the principal share in de’^using and fitting up the apparatus. 

The electrical machine employed consisted of two plates of 70 
centimetres in diameter. The battery was composed of seven Ley- 
den phials, the coating of which contained 5962 square centime- 
tres. We cuqiloyed steel needles of 7^ centimetres in Icngtli, 
as free from magnetism as they could be obtained. Wc had a 
sensible magnetic needle of five centimetres long, to exj)lore the 
magnetism communicaiod by electricity to the other needles. 

]. Round a lass-tube was twisted a brass- vnre, as to form 
spiral windings, turning to the right-haiid side. A steel-uccdUj 
was pul In tlie gla^s-tubc. TI;e battery was discharged lhrt)ugh 
the s])iral v. iiv, and the needle ^^as found magnetic, liaving its 
rannh pole turned against the negative part of the sj^iral wire. 

2. Tlio same cxjxViinent being repc^ated, with tliis diffeivnce, 
that the spiral was twisted round the glass-lube to the left b.and, 
the needle became magnetic, but its north pole turned towards 
llie })ositivc side of the spiral wire. 

It must be observed, Tbat^^ve call the north pole irf Ihc needh^ 
that which directs itself to tlie north, when tlie needle is Ircely 
suspended. 

3. Al steel-wire, 64 centimetres in length, was put in a glass- 
tube. Round this tube was twisted a spiral brass-wire, the turns 
alternately from right to left, then from Igft to right, again to 
the left, and so on, alternating eight times on the length of the 
tube. The wire and lube were externally covered with sealing- 
wax, to prevent the electric spark crossing from one whuling of 
the spiral to the next, the electric discharge being sent through 
the spiral, and the steel being taken cut, liad as many different 

F 2 
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poles (poi?ils conseqncns ) as the turns of the spirals changed 
their direction. 

4. A brass spiral wire was used as in the 1st and 2d experi- 
nicnls ; but instead of placing the needle in a glass-tube, within 
the windings of the spirals, it was wound iii paper, and fastened 
externally on the spiral, parallel to its axis. When a right- 
hand spiral was used, the needle was magnetic after the discharge, 
and its north pole turned to the positive side. 

5. Tlic same experiment as the former/ but the spiral is left- 
handed. The north pole is n9W turned against the negative side. 

In tliis and in the former experiments, the poles of the needle 
were in, an invcrtecl direction, as in the 1st and 2d expei’iments. 
This may be rendered more striking, by putting in the same ex- 
periment a needle in glass or paper icifhin the spiral, and at- 
taching another also in paper on the oxUside of the spiral. On 
transmitting tlic discharge, both needles will be magnetic, but 
lheir*polos inversely situated. This ex[K?riment was, w e believe, 
iirst made by some Italian philosophers, but with galvanic electri- 
city : we doubted its correctness on making it tlio first lime, but 
w'e found it to answer afterwards. 

G. Rdimd a glass-tube was twisted a spiral of soft iron. In 
the lube was a brass- wire connected' with the battery. In this 
w'ay the battery was discharged through the brass- wire, i hen, 
taking aw ay Ixjth the tube and the brass-wire, the steel spiral wire 
was found magnetic. If its turns went to lire light, its north pole 
was towaitls the negative side, but if to the left, to the jxisltivc* 
side of the battery. The ends of this curious spiral luagneti'c 
needle, being brought together, it shewed of course no magnetism, 
but when loosened again, its magnetisms appeared. 

7. A small glass-plate was placed on a straiglit copper-wire. 
On the glass, at aiglit angles with the brass-wire, was laid a 
needle. The electric discliarg-c being thrice passed through the 
brass, the needle was found strongly magnetic. The ncedleV; 
north pole w'as turned 'to tlie left hand, the observer facing the 
side of tlie battery. 

8. The same experiment repeated, with this difference, that 
now the needle Avas under the glass-plate, and tlic brass-wire 
above k. The poles of the needle were now in an inverted si- 
tuation the north pole to the right of a person with his face to 
tlie j.M>siliv"e side of ihe battery. 
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MM. Van Beck, Van Rccs, and Mqll. 

9. A brass-wire was bent as ABC, Plate V. ¥\g* 8. Over this 
was laid a glass-plate, and on this a needle abed. The end A of 
the brass-wire being connected with the positive part of the bat- 
tery, and B with the negative, the discharge effected, the needle 
was found to have a^jquired three magnetic poles, ab and cd be- 
ing south poles, and 6 c, tlie middle of tlie needle, a north pole. 

10. The same experiment repeated, with the neecUe under, and 
tlie brass- wire above the glass. The ends ab and cd were now 
north poles, and the middle, 6 c, a south pole. 

11. A brass-wire AB, was bent,as in Fig, 9* On this was laid 
a steel- wire CD, a glass-plate being between them. The end A 
was connected with the positiye, and B with the negative side of 
the battery. This battery was thrice discharged. The steel had 
acquired as many poles as the brass-wire made turns. They are 
marked in the figure by N north, and S south poles, 

12. The same experiment as the former, only the stcel-wire 
undermost, tlien the glass, and next tlie connccling-wire. Wlnn-e- 
cver in the former experiment a north p)le was formed, there was 
now a south pole, and reciprocally. It was found advantageous 
in these experiments to employ tin-foil attached against the glass- 
plate, instead of hrass-wire. 

1J3. a needle was placed in the same direction, or parallel to 
the connecting-wire, a glass-plate being between them. Tlie 
needle acquired no magnetism, tliough the battery was repeated- 
ly discharged. • 

14. A steel magnet ic-nccdle was placed parallel to the con- 

necting-wire, and above it a glass-plate between them. After 
repeated discharges of the battery, tlic needle was found to have 
lost its magnetism. • ^ 

15. The electric battery was repeatedly discharged through 
a magnetic needle. The needle lost its magnetism. 

It is quite unnecessary jto state, that many of these expori- 
inents have been made before by others; hut as much uncertainty 
prevails amongst philosophers respecting the result, we thought if 
advisable to transmit you the whole series, of which of course 
you will make whatever use you please. 1 am, &c. 

UxRjicjiT, ^2dih Sept 1821. 


G. Moll* 
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Art. XIV . — Notice respecting Dr WallichV Journey in Ne- 
jjaid; being an Extract ijf a> Letter from Wallich, 
Siq)erinten(lant the Botanical Garden near Calcutta,^ to 
Dr Francis Hamilton. Dated^ Nejoaul^ ^Sth March^ 
1821 

I Arrived hero on the 21st of December last, and liopc to 
remain until the l.st of November. I am accompanu^l by a 
noble esUiblishmcnt of all niy painters, some good gardent^rs 
from Calcutta, and several of my apprentlce.s, and have obtain- 
ed permission to investigate the whole valley in which the capi- 
tal is situated, together with all the mountains immediately 
bounding it. You may rest assured, that I shall avail myself 
of the opportunity in the best manner I can, Avhen I tell you, 
that nearly two hundred baskets, (each a maifs load,) have been 
already sent down to the Botanical Garden at Calcutta, filled 
with roots and parasitical- plants, mostly packed in moss. This, 
togetluT with ten immense chests of specimens, (partly, liow- 
ever, wliat had been dried last year by your old plant collector 
Bharat Singlia,) will gain me credit for being at least a to- 
lerable pioneer. 

Many specirnens of animals have likewise gone down to Lady 
Hastings, who transmits tJiem to thc‘ Edinburgh Universit}^, 
ami to General llardwicke, who has alrcady sent a drawing, de- 
scription, and some skins of a majestic Buccros to the Linnami 
•Society. lie informs mo, that it is the Buccros Ecavatus of 
Shaw. I have also sent down a capital skin, witli tlie head at- 
tached, of the true Ovis Ammon, or Argali, (Hamiltoirs Ne- 
paul^ p. 91.) and a drawing of a noble large tail-less deer, which 
General Hartlwicke hikes to be the Cervus Pyga7gm. The* 
animal itself we have alive, with a number of beautiful birds, 
and a male and female wild goat, which probably is altogether 
undescribed, unless you have seen it here -f-. 

You would no doubt be surprised to sec how much the people 
here, and the valley itself, have b<?en improved, during the 20 


* An y\i.*cniint, by Dr Wallich, of ihe botanical discoveries made in Nepaul, 
previous to his arrival there, will be found in Ihw Jou?nnf, vol. i. p. 37G. 

I hate not.— F, If. 
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years since you were in the place. The British Kesidency is 
about a mile and a half from Kathmandu ; and is a very neat 
building, surrounded by a most charming ganlen, full of Euro^ 
pean trees and plants, which, as you may imagine, thrive here 
excellently. There are, besides, several other buildings, for the 
accommodation of the officers attached to the escort. We have 
an excellent caniage-road to Lalita Patun; a fine bridge having 
in that direction been thrown over the Vagmati, and another to 
Balaji, besides a number of fine rides. 

The chief minister, during the minority of the present Haja, 
whose father died a few 3 '^cars ago of the small-pox, is Bhini 
Sen, or rather Singha, mentioned in j'our account of the king- 
dom. He is called the General, and certainly deserves great 
credit for his fine and w^ell disciplined soldiers. He is at present 
about forty-four years old, and is a fine interesting man, who is 
much liked by us all. He Jives in a fine house, four storeys higJj, 
which he has built in Katlnnandu, with fire-places, pictures, 
chandeliers,' &c. He dashes away in tlic uniform of an English 
general, wearing sometimes the Star of the Order of the Garter ! 
Two of his relatives, Maktibas Singha, a captain attached tQ his 
stafi*, and Vazir Singha, a colonel, commanding at Palpa, have 
also adopted splendid and rich English uniforms ; as have also 
several other officers, whom I have seen at the Raja'’s court. 

Your old friend Brahma Sahi % who attended you ii]) to 
Nepaul, and was afttn* wards governor of Duti -f*, died a few 
months ago; having previously lost his brother, lludravir, at 
Saliyana 

The old venerable and noble temple of Swayambhii §, liaving 
been struck by lightning, got in 1817 another magnificent top, 
replaced under the auspices of the Deva Dhanna Raja |j, who 
si'iit a detachment for that pur| 3 ose. Of course the ncAv top is 
round, as j^ou properly remark that the old one was. 

1 have procured many geological specimens, which, with such 
remarks as my ignorance in that science v ill permit, I shall send 
to my chief patron Mr ColebrookeJ I ])ave numberless musci 
for Dr Hooker ; of Mr Brown'*s lyellia I have specimens Avith- 


* Sec Hamilton's Ncpavl^ pp. 25i, 255, 261, 298, 301. 
t Ibid. 279, 282, 287, 292, 293. t 261. 

, ^ /W. 208, 2H- II Ibid. 56, 119, 120, i21, 122. • 
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put number, in every posj^ible stage, both dried and in spirits. 
For Mr lloscoe, Mr Lambert, Sir J. E. Smith, Mr Rudge, Dr 
Graham, Dr Taylor, and Colonel Beaiimont, I am making 
large collections, but, above all others, for tlie Court of Direc- 
tors, and his Majesty’s garden at Kew. I hope I shall have 
some things to add that arc new even to your ample collection, 
because I ought at least to have that advantage, in consequence 
of the matchless facilities which 1 enjoy, and of which, 1 know 
well, you were dcprivpd. ^ . 


Aet. 'KV. -^Notice of Mimraloj^ical Journeys^ and a Mme- 

rcdogical System^ by the late Rev. Dr John Walker, Pro- 
fessor of Natural History in the University of Edinburgh. 

I BEGAN to collect minerals in the year 1746, when attend- 
ing the Natural Philosophy Class, and was first led to it by the 
perusal of Mr Boyles’s works, and especially his Treatise on Gems. 
Ill this pursuit I was accompanied by two of my most intimate 
companions at the time, Edward Wright and Alexander Wight. 
We* often traversed tlie King’s Park, the sea-shores between 
Cramond and Musselburgh, and visited the quarries and coal- 
Icrles near Edinburgh ; but had no book at the time, to direct 
us concerning the species of minerals, but Wcxid ward’s Cata- 
logues, After studying the works of Bipyle, Becker, Stahl, 
Boerhiiave, and some others, I attendeii Dr Pliuneris course of 
chemistry in the year 1749, and became still fonder of minera- 

"logy- 

. Soon after this, I removed to Ncwh^vH, wliere I had the o}>- 
portunity of observing and collectihg the minerals in tlie south- 
ern parts of Lothian, and in Twecddalc. The year after, on a 
visit of two or three montlis at Moffat, I had the same opportu- 
nity in Annandalc. The Hartfell Spaw w^as then newjy disco- 
vered ; and the experiments I made upon it, were published in 
the Philosophical Transactions. The most . interesting part of 
the paper, was ihp discovery of the particular mineral from which 
that water derives its mineral contents. 

In tfcc year 1753, I went to Galloway; and, till the year 
1757, (lad occasion to obtain an extensive view of the minerals 
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iof that country^ and of the stewartry of Kirkcudbright. l)ur^ 
ing that time, I transmitted to the Edinburgh Society a collec- 
tion of Maries^ and other natural manures, for whidi I received 
a Silver Medal ; and, for a second collection of the same sort, a 
Gold Medal was adjudged to me. 

It was this that first made me known to Dr Cullen. I at- 
tended his course of chemistry two winters ; and, being favoured 
with his friendslfip and'intimacy, I became more and more at- 
tached to mineralogy, which indeed was at that time his own fa- 
vourite pursuit. 

During the sliort while I lived at Glencross, I \vent one sea- 
son to the Goat-whey, in Breadalbane, along with Dr Cullen ; 
when our whole time was occupied with examining and collect- 
ing the minerals in that part of the Highlands. Another e.xcur- 
sion I made into Fife ; when I examined that country, the shores 
of the Tay, and Kinnoul Hill. A third was made to Clack- 
mannanshire, when I visited the silver and cobalt mines at Alva, 
and the copper mine at Airthry, which were then worked. 

During my long residence at Moffat, I collected, in a number 
of short tours, all the remarkable minerals in Dunifries-shiiv, the 
Forest of Selkirk, Tiviotdale, Ayrshiix*, and Clydesdale. I vi- 
sited the lead-mines at Mackrymorc, the copper mines at Co- 
vend, and the mines of antimony' in Eskdale. Lcadhills and 
Wanlock being within a forenoon’s ride, I frei][uently visited the 
mines at these place*;, and went down in them to the greates^t 
depths. They arc not only the richest and most extensive, but 
fhc most varied in their productions, of any in Scotland. Though 
1 may have been at ther;e mines about thirty limes, I never paid 
one visit in whicli I did» not find something newv* Betw een the 
years 1761 and 1764, I found in those mines the Strontianlte ; 
the Ore, and tlie Ochre of Nickel ; the Plumbum pellucidum of 
Linuajus; the Plumbum decahedrum and cyaneum, both unde- 
scribed ; the Saxuin metalliferum of the Germans ; the Ponde- 
rosa aerata of Bergman ; and the Moreltum, which afterwai ds 
appeared to be a peculiar sort of Zeolite. All these were here, 
for the first time, discovered in Britain ; besides the green, grey, 
and yellow ores of lead, with other minerals which arc rare, and 
ocldom met with in other places. 
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In the year 1764, I was commissioned and directed by the 
General Assembly, to make an extensive*" journey through the 
Higlilands and Islands, in order to obtain accurate information 
concerning the distribution of the Royal Bounty, the state of the 
Schools, and Missionary Ministers supported by that fund, and 
concerning the general state of Religion. I was at the same 
time rcqucstc'd by the Annexed Board th make observations on 
the natural productions, and on the state of agriculture, manufac- 
tures, and fisheries, in those countries. This was a most labo- 
rious expedition. It lasted from May to December. But I was 
young and strong, with a good heart to the work, in all those 
departments. 

Being favoured with one of the King'^s cutters, I had the best 
opportunity of traversing the islands, and the remote western 
coasts. I was encouraged to collect extensively all the singular 
minerals I met with, and in large masses, as their conveyance 
home by tlie cutter was so easy, ^and which is a matter so diffi- 
cult in any other way. 

Not long before I set out, Dr Cullen had received the first 
German ctlition of Croiisted’s Essay, of which be was so fond, 
that he carried it for several weeks in his pocket. He translated 
to me the leading characters of Cronsted’s new and jxjcullar 
classes. He was particularly anxious about the Zeolite ; and it 
was in consequence .of this, that I first observed it among the 
basaltic rocks at the #iant’s Causeway, tfeough afterwardvS in 
greater plenty and variety in many of the islands. 

The mines of Isla were then worked, and afforded several 
rare minerals. The beautiful carnation marble of Tii*ey ; the 
white marble of the same island, with green transparent schorl ; 
the white statuary of Skye; tlic green serpentine and Lapis 
uephriticus of Iona ; tlie obsidian of Eig ; the green jasper of 
Rume ; the amiantine rock of Bernerey ; and the block lead of 
Glcnelg, wore tlien first made known. 

After examining all the coasts from the Shore of Assynt, to the 
Iblc of Sky, I there parted witli the cutter. I then traversed 
the countries of Glenelg, KintaiJ, Glenshicl, and several districts 
of Lochaber ; examined Morven, and the mines of Strontian. 
There I/lbund several rare minerals, and particularly that sin- 
gular substance, since called the Stroiitianite, in great plenty ; 
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though I had observed it but very sparingly, three years before, 
in the Mines at Leadhills ** My return to the south was by Glen- 
spean, Fort- August us, Cbryaroch, the country of Badcnoch and 
Drumalbin, to Ta)Tfnouth. 

In tlie year 1771, I was again commissioned, in like manner,' 
to visit those islands and parts of the Highlands which I could 
not overtake in the former journey. At that time, I entered 
tlie Highlands by Balquljidder and Strathearn. I examined the 
higli mountain of Benrnore, and the mines of Tyandrom. In the 
latter, I found nothing uncommon,^ excepting a beautiful crys- 
talline ore of zinc.^ I proceeded northwards from that place, 
through the desert country that reaches to Lochaber, and exa- 
mined Bennevis, the liighcst mountain in the island. After 
surveying the countries of Upper, Middle, and Nether Lorn, I 
went through all the Lorn Islands, which afford to a mineralo- 
gist miicli interesting matter of observation. I then travelled 
through the districts of Argylc and Cowa],and finished the jour- 
ney, by an examination of the Isle of Bute and the Gumbrays. 

In those two journeys, I visited every inhabited island of the 
Hebrides, excepting Arran and St Kilda; a, still greater num- 
ber of those islands which are not inhabited, and all the Western 
Highland countries, from the Clyde to the Shore of Assynt, col- 
lecting every where all the remarkable minerals that occurred. 

A considerable addition to my collection of minerals was made 
ill the year 1778, in a journey through Stirlingshire, Perthshire, 
I'\)rfarshirc, the Mearns, and Aberdeenshire ; and, since that 
year, by an examination, at different times, of West and East 
Lotliian, llenfrewshire, and the county of Bcrwuck. 

Such have been the opportunities of forming a collection of 
the minerals of Scotland. At different times also, I had ocCa- 
Mon to traverse most of the counties in England, from the Bor- 
der U) London, on the cast, and from Carlyle to Bristol, on the 
west side of tlie island ; when I oinilted no opportunity of pre- 
serving whatever was remarkable in the mineral kingdom. But 


• It is not generally kJl0^^n, that at one period, siuall^quantitics of strontites 
were found at Lead Hills; and the fact in the text proves, that to Dr AV'^alker the 
jnent is due of having determined rnineralogically that Strontites ^vas a'^ew mine- 
ral species. Dr Hope afterwards, by the discox'ert/ of the strontitic caitiK added to 
tlip interest of the determination of Dr Walker, and proved thtil blrontitcs^ al«o 
a jIcw chcndcal species. 
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besides the minerals which I myself have thvis collected in their 
native places, I have, from time to time, received great additions 
to my collection from other persons, aftd from other countries. 

From these sources now enumerated, my collection of minerals 
has been formed. But it is requisite to take notice of the order 
in which I have arranged them. 

I bad not Ixien long engaged in the study of minerals, till I be- 
came sensible of the great defects in mineralogy, arising from 
the want of accurate systematical arrangement. It was evident 
forty years ago, and is still, evident, that this science has been 
much neglected, while the other branches of natural history have 
been highly improved. Having become acquainted with the ne- 
cessity and great utility of method in botany and zoology, I 
could not but regret the want of it in the mineral kingdom ; and 
was persuaded, that the improvement of mineralogy must be 
conducted in the same manner in which tliese two other branch- 
es of natural history have been brought to such [)crlectlon. 

With this view, I constructed what was termed Elemcnta 
Mineralogloi^^^ treatise composed of aphorisms, after the man- 
ner of Fundamenta Botanica. These have, for many 

years, remained in manuscript, and only served as rules to di- 
rect me in what I thought the reformation and improvement of 
the science. 

To ascertain the proper language in mineralogy, appeared 
the first step towards its improvement. Nothing had ever been 
done in this article, excepting a short sketch offered by Linn^eus, 
which, although excellent so far as it went, certainly required to 
be much enlarged. The language used in the description of 
minerals still remained vague, inaccurate, and frequently absurd. 
The science was loaded with superfluous and Indefinite terms, 
used even by the' best writers. To remedy this, it was endea- 
voured to arrange and fix the terms of the science, with proper 
definition*', wherever they were necessary. This was attempted 
in thti Dclhimiio FossUlum^ a small treatise printed in the year 
1781, but IntendJIj chiefly for the use of the students who at- 
tended my class. ^ 

The next object was the classifi^cation of minerals. This can 
only clone by their external and internal, or, iu other words, 
by thci,r natural and chemical, properties. 
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It is now sxifficiently evinced, that the numerous minerals in 
the globe cannot be investigated, discovered and ascertained, by 
cither of these two methods, independent of the other. This 
leading principle was the maxim of the two best judges I have 
ever known. Dr Cullen and the Earl of Bute, whose opinions 
and instructions on the subject I always found judicious and 
useful. 

An arrangement of nbnerals, founiled merely on their natural 
cliaracters, has been often attempted, but lias always been found 
unavailing and useless. On the other hand, a method strictly 
chemical, as that of Bergman, exclusive of all natural charac- 
ters, though necessary and useful in the science of chemistry, is 
utterly incapable of discriminating tlie numerous minerals in na- 
ture. 

The most useful system of minerals must therefore be ^mix- 
ed method, founded on their natural and chemical qualities com- 
bined, — the chemical properties to form generally the leading 
c haracter of the classes and orders ; and the natural .propcTtics, 
the subordinate and distinctive character of the genera and spe- 
cies,— a method, if properly executed, e([ually useful to the 
naturalist and the chemist. 

Upon this principle, a Scliedtasma FossUmmy or a general 
enumeration of minerals, according to their classes, orders and 
genera, was jirintcd in the year 1782. Afterwards, in a larger 
I realise, entitled, Classes FuftsHluviy printed in the year 1787; 
the natural and chemical character of each class, and of each or- 
Uer, was delivered at length. A more extensive work on the 
subject still remains in manuscript, which I liave, hitliorto only 
exhibited to the students^ attending my lectures. It contains the 
natural and chemical character of each genus of minerals, accora- 
panitHl with the synonyms of authors, and incidental observa- 
tionsr. 

After a careful survey of all the systems of minerals that have 
been formed, I was convinced that they are all too confined in 
ll)c number of members or divisions, of which they are com- 
posed. The minerals now known me already too numerous to. 
be arranged with jierspicuity, under any small number of classes 
and genera; and, the number of known minerals is^rlainly 
small, compared with what probably will b*e brought to light 
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It appeared, therefore, necessary, even at present, to enlarge 
considerably the number of divisions in the mineral system. 

In the catalogue, mincrala are distribiitc'd into classes, 
orders, genera, species and varieties. This fivefold division, 
though arbitrary, is excellent ; and has now, from experience, 
l)een found the best in the arrangement of natural bodies. It is 
even applicable and commodious in other departments of science. 
Dr Cullen thought that no other should be followed in minera- 
logy ; and he accurately observed it himself, in his nosology, in 
the arrangement of diseases. He certainly did much in ascer- 
taining tlic classes, orders and genera of diseases ; but always re- 
gretted, that neither his ap|x>rtunities nor liis life were sufiiclcnt 
to ascertain the species. The same complaint may be applied 
to mineralogy. The classes, orders and gxincra, may be defined ; 
but 1^ determine the species is difficult. It is a difficulty, how- 
ever, which, to a gi’cat degree, may be ol)viated or removed. 

In consc([Ucnce of these ideas, the method of itiliierals Avhu h 
I constructed, previous to the year 1787, comprised 19 classes, 
67 orders, and 3523 genera; a greater number of divisions than 
had yet appeared in any mineralogical system. These genera 
comprehended all the minerals I had collected, all that I had 
ever seen in numerous collections, and all thaf 1 had f'ound suf- 
ficiently described by mineralogical writers. This ninnbt r (*f 
genera, I believe, cannot well be much lessened, but must ne- 
cessarily be enlarged by future discoveives. Since the year 
1787, it has been rccjuisitc to add to this number 10 new gC' 
nera. 

The catalogue of o*y coin a lon contains 1569 species and va- 
rieties of minerals, aiTaiiged under the genera ; but of these 

tliere are so many duplicates and varieties ol‘ less note, ih.at the 
number of specimens may j>robably ajnount to above 3138. 
These, however, do not form the whole i>i iny collection. They 
arc extracted from the general register oi‘ iny iiHiscum, whicli 
contains many minerals, that, for want of exaniinalion, could not 
be inserted in their proper places in the catalogue. 

iV. S. This MS. was written several years before Dr Walker 
ceased to lecture, and before lie had adopted views still more 
agreeaVie to the Natural History Method 

* The collection, we understand, will soon be arnanged for public sale by d'.c 
Trustees of Dr Walker.-.r-E d. 
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Art. XVI. — Observatwiis on Water Sjxmts^hy thellonounxhle 

Captain NAriER, R. N., F. R. S. £. In a I.ettcr to Dr 

BllEWSTEll. 

My Dear Sir, Tliirlestane^ July 17. 18^1, 

Xn consequence of a wibh expressed in the last number of tlie 
Philosophical Journal, that any of your nautical readers, in pos~ 
session of facts relating to the variqus phenomena of the W a- 
ter Spout,"’ would communicate such particulars and observa- 
tions as in themselves appear piteresting ; I take the liberty of 
offering you the following observations, with the remarks made 
at the time, when tlie facts and a})pcarances exhibited by this 
extraordinary phenomenon were deeply im2:)rcssed i] 2 )on my 
mind. 

On the 6lh September 181 in latitude SO'’ 47' N., and lon- 
gitude, clirononietcr, W., at 1.80 i». m., the wind 

being variable between WNW. and NNE., the ship steering 
SE., an extraordinary sort of whirlwind was observed to 1‘orm 
about 3 cables length from the starboard bow of H. M. S. Erne. 
It carried the water up along with it in a cylindrical form, in di- 
ameter to appearance like that of a water-butt, gradually rising 
in hciglu, increasing Jn bulk, advancing in a southerly direction, 
and, when at the distance of a mile from the ship, it continued 
:>tationory i’or scwcral minutes, boiling and foaming at the base, 
discharging an immense column of water, with a rushing or his- 
sing noise, into the overhanging clouds; turning itself with a quick 
spiral motion, constantly beiAling and straightening, acoc^rding 
as it w^as alfected by the variable winds which now prevailed al- 
ternately from all points of the com])ass. It next returned to the 
nortluvard in direct opposition to the then prevailing wand, and 
right upon the ship’s starboard beam, whose course tvas altered 
to cast, in hopes of letting it pass a-slern. Its approadi, how^- 
ever, was so rapid, that we were obliged to resort to the usual 
expedient of a broadside, for the pur|X)so of a\erting any dan- 
ger that might be apprehended, when, after bring scvei^ shots, 
and one, in particular, liaving passeil right tlirougli it at tlie dis- 
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tance of one-third from its base, it appeared for a minute as if cut 
horizontally in two parts, the divisions waving to and fro in dif- 
ferent directions, as agitated by opposite winds, till they again 
joined for a time, and at last dissipated in an immense dark 
cloud or shower of rain. 

The near edge sho^vered in large heavy drops on the shipV 
deck, until the cloud was quite exhausted. i 

At the time of its being separated by the effe^ / of the shot,^ 

■ or more probably by the agitation occasioned in the air by the 
discliargc of several guns, i^s base was considerably within half 
a mile of tlio ship, covering a portion of the surface of the watery 
at least half a furlong, or even 300 feet in <fiametcr, from one 
extreme circumference of ebullition to the other, and the neck 
of the cloud into wliich it discharged itself, appeared to have an 
altitude of 40*" of the quadrant, while die cloud itseflf extended 
over-head, and all round to a very considerable distance. 

Allowing, tlien, from the ship, a base of a little more than 
ono-tlilrd of a nautical mib, say 2050 feet, and an angle of 40° 
to the top of the neck, we shall then have, for the perpendi- 
cular height of tlie spout, about 1720 feet, or very nearly one- 
third of a statute mile. A little before it burst, two other water-: 
spouts, of an inferior size, were observed to the southward, but 
their continuance was of short duration^^' 

'When danger was no longer to be apprehended, I observed 
the barometer, and found it at 30-^^^ inches, wdtli the siirfacd 
of the mercury very convex, an appearance which it had not 
assumed wdicn at’ the same height at noon, about two hours be- 
fore ; the thermometer stood at 82°, having risen one degree 
since tliat time. ^ 

During the continuance of the watcr-spout, and the subse- 
quent rain, which might be a little more than half an liour, thcf 
wind blew from all points of the compass at different times, ge- 
nerally shifting at opposite points, never stronger than a fresh 
breeze for a moment, but in most instances quite light. It was^ 
unattended with any thunder or lightning, and the water that 
fell from the cloud, and was caught in the foot of the driver, 
was perfectly fresh. 

Having witnessed this extraordinary phenomenon, I endea- 
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voared to ase^rtairi its cause, taking for granted the following 
axioms. . ^ 

Firsts ^ That wiater in a vacuum rises only to the height of 
3l8 feet,’’ br, in other words, that a column of water 32 feet 
high, is equal in weight to a column of thfe atmosphere of the 
saniebase*” Semndly^ That a column of mercury 29^ inches 
high invacmy is equal to the same.’” Thirdly^ That heat ra- 
rifies the air and causes a vacuum.'” Fourthly^ That when 
the Jower atmosphere is so much ratified as to become lighter 
than the impending clouds, that the-se clouds or vapours fall and. 
disperse on the surface of the earth in the shape of rain or mois- 
ture.’’^ Fifthly^ That when ^he clouds descend, the mercury 
in the barometer also descends, and that when the vapours rise 
through the lower atmospheres, becoming again more dense than 
the vapours themselves, that the mercury in the barometer rises 
also.” 

With these data, were next noted tlie various plienqmena, as 
observed to be connected with the water-sjiout itself. 

Low, heavy, black clouds were seen to the southward at 
noon, the barometer standing at 80y*jy inches, and the thermo- 
meter at 81% in a constant current of cool air the atmosphere, in 
general, becoming hazy, even thick in some places, close and 
very hot, — the wind variable and attended with occasional drops 
of rain, A whirlwind next taking place, drawing the water up 
with it, apparently in % state 'ike vapour or steam, advancing in 
a southerly direction to the above-mentioned dark impending 
clouds, increasing also in height and bulk, with a quick spiral 
motion, till it came in contact witli the end of a cloud which 
rather drooped to meet it* thgii discharging great quantities of 
water, not in a solid bulk, but in short unconnected streams or 
streaks as it were, attended with a rushing or hissing noise. 
9,ddyy That after some time, it returned with considerable velo- 
city to the northward, in opposition to the wind prevailing at the 
ship, the water at the base boiling tvith a white foam, part pro- 
jectiiig outwards to a certain circumference, and part arising in 
thick dark va|K>urs, which gradually arranged themselves into 
thin streaks, as they gained in ascent towards the clo^^ds, till 
the whole was dispersed by bursting into a heavy shower*^ 3c%, 
That the clouds descended, or came gradually nearer to the sur- 
* von, VI. NO. 11. JANUARY 1822, u 
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face of the sea, before they were perfectly saturated, previous to 
bursting. 4fthlyj That these clouds extended in large dark mas- 
ses, over a great part of the western hemisphere, and were quite 
thick and dark over-head. That the water-spout, at the 

base, covered, in diameter, al>out half a furlong of water ; and, in 
its most slender part, about |ds upwards, it was to appearance 
about 6 feet in diameter ; and that, in height, it might be esth 
mated at 1700 feet : and, That diiring the operation of 

these extraonlinary phenomena in the atmosphere, the mercury 
in the barometer did only l>ecome more convex than before, 
with tlui thei'momclcr rising one degree. 

In proceeding to examine the subject, we shall suppose that the 
water rose from the sea in vaato^ or rather in a cylindrical space 
approxiVnating to that of a vacuum, and that it was caused so 
to rise, m pa)% by the pressure of the atmosphere circumscrib- 
ing the base of the said vacuum. Having allowed so much, we 
can go no farther without violating the well known law, that 

water cannot rise in vacuo^ above S3 feet admitting, there- 
fore, that it was even assif^ted to that small height, we shall have 
availed ourselves of the theory, as far as truth or reason can 
justify. 

If we say that water is drawn upwards by t!>e suction of a 
cloud, as pro[K)scd to be exemplified by Mr Oliver with a quill 
over a glass of water, we shall then begin to establish the theory 
of “ suction,’' perfectly irreconcilcable, &lso, with the etjually 
well-known fact of the gravity of the atmosphere. Besides, the 
force of Mr Oliver’s lungs, over a glass of Avatcr, can boar no 
analogy to that of a cloud overhanging the 'Surface of tlie sea. 
It appears also strange to talk of an tmpty cloud, or a Imy^cx^ 
hnnsted cloud, for clouds are not aerial hags-, as some would 
have them to be, but vapours overlKinglng the earth at diffei’ent 
heights from it, according to the proportion of humidity or den- 
sity contjiined in themselves, and which, when, by reason of their 
greater wright, they fall witliin the sphere of the earth’s at- 
traction, begin to discharge themselves in i^n, till, being re- 
duced %% size and density, if not totally consumed, they natiirah- 
ly riscyvbove the sphere of attraction, and, regaining the higher 
parts ‘^of the atmosphere, again attract eadi other, and rc|)eat 
such operations to the end of time. 
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Setting asiite^ then, the theory of sucti(}n, and the idea that 
the water-spout eould rise in a l)ody to tlic clouds, by the pres- 
sure ot‘ the circumambient atmosphere alone, we shall have the 
ibllowing probabilities to bring us to a more rational conclusion. 

It?^, That many opposite currents of wind, all pointing to- 
wards a certain centre, and coming in contact with each other 
with unequal forces, cause a rotatory motion or current of them- 
selves round a central space, which, not partaking of an equal 
or its former pressure, naturally becomes rarified by tlie existing 
heat, to such an extent, that it speedily acquires a state in a 
great degree approximating to that of a vacuum, ^dly^ This 
cantiniicd rotatory motion of the air, forms that which is usually 
denominated a i^lnrlwmd ; and the pressure of the external at- 
mosphere at the base, forcing the water to a reasonable hoiglit 
up the rarified space within, it is then carried upw^ards by the 
mechanical action of the wind, in light and unconnected streaks. 
Tlie space at the bottom now becoming void, is regularly reple- 
nished by the pressure from without, till the whole spout is in 
duo lime thus |X'rfeclly completed. 

The water having now arrived at the region of the clouds, it 
is naturally attracted, diffused and connected with and among 
them, increasing in density and extent, till the lower atmosphere 
becoming now' lighter than the clouds above, these enormous 
masses gradually settling downwards, distend, burst and dissipate 
in rain. 

That tlic mercury in the barometer did not fall with the rain, 
hut, on the contrary, became considerably more convex, w^as vi- 
sible from observation, and may.be accounted for in the follow- 
ing manner : That during the whole operation of tlic water- 
spout, which continued not^ more than 30 minutes, the com- 
mencement was too sudden, and the duration too short, to cause 
any change indicative of what actually took place ; and that thi . 
convexity only prognosticated wliat would have taken place, had 
there been no water-spout at all, and what actually did ha})pen 
afterwards, viz. a very clear atmosphere and hot sultry won thcr. 

Altliough this phenomenon was ratl|cr terrific in appearance, 
yet I am not incUnod to think it would have been attcn^Icd with 
any serious calamity to the ship, liad even the w hole ipiantity 
fallen on board, allowing the loftier sails lo have been taken iii, 

G f> 



100 H0». Capt^n Napiet^ m fVatsr-'SjHmis. 

the hatches battened down and scuppers open. The cylinder 
or spout coming in contact with the masts and rigging, would 
naturally be destroyed ; and the air.rUshing in insfantaneously 
to restore the equilibrium, the torreni would be thus checked 
in its fall to the mere weight or force of a tropical descent. I 
have heard many reports of ravages committed by these aqiie- 
ous meteors, but never yet met a person who had actually wit- 
nessed or esjperienced any such distressing effects. 

Upon comparing the present account with that of Mr Max- 
well’s, in your last Number, illustrated by a very striking repre- 
sentation, it appears , that, when completed^ the two spouts are 
almost perfectly aUke, but originally had derived their first 
formation from difierent sources.* 

The cause of the whirlwind must be the same in all cases. 

Mr Maxwell distinctly states, that at the first formation, 
tile black doiid drops from a level surface into a conical form, 
before the disturbance at the surface of the sea is visible. The 
black conical clqud continues to descend till it almost reaches 
the surface of the sea, and the smoke-like appearance at tlic sur- 
face rises higher and higher, till it forms an union with the 
cloud from which that spout appeared to be suspended.” 

In this instance, the wliirlwind must have commenced and 
been complete, sooner in the region of the clouds than at the 
surface of the sea, and thus attracted and brought down with it 
all those vapours that first came within it^nfluf^nce, meeting in 
its descent a portion of water, of a smoke-like appearance,” 
rising from the sea itself, contained, of course, witliin the va- 
cuum there more recently completed. 

This appears just as probable^aJ.tl^lthe whirlwind and spout 
should have cximinenced, first at the surface of the sea, and then 
risen upwards, as In the other instance ; for it has been seen that 
this spout traversed a considerable distance to the southward, 
before it came in contact with a cloud, which rather drooped 
to im^et it.” In lioth instances, however, the clouds and sea 
were connected by a long column of water,^ but the latter having 
had its origin at the sea, it increased to a much greater bulk, even 
to the f^niation of clouds themsbtves ; the former, hav- 

ing orij^nated aloft, acted merely as a canal or duct, through 
which the clouds discharged themselves into the ocean below. 
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In the case given by Mr Maxwell, the spout must have been of 
smaller dimensions, and a less terrific appearance tlian the subject 
of the present paper, and from the very obvious cause of its 
having originated aloft instead of below. 

In the formation of whirlwinds, there can be no fixed or de- 
terminate rule, why a preference should be given to their being 
generated at any one particular altitude between the clouds and 
sea, in preference to another ; and if we take it for granted, that 
they are essential to the formation of water-spouts, or that a 
spout cannot exist without a previous whirlwind, it then natu- 
rally follows, that the dimensions of such a spout must, in a very 
great measure, depend upon the original proximity of the whirl- 
wind to the sea itself, the sea affording a more copious siipply 
of aqueous material, than the less substantial fabric of a cloud. 

The water that fell into the foot of the driver, on board the 
Erne, was certainly quite fresh to the taste, and it will be diffi- 
cult to ascertain when and where the process of distillation was 
effected. In the mean lime, however, it may reasonably be 
admitted, that the admixture of the salt-water from the sea, with 
the fresh-water in the clouds, the latter being in far greater 
proportion than the former, is of itself sufficient to account for 
tfie chemical chasDge that had Ujus taken place in so short a 
space of time. 

Whenever wc are better acqumntetl with the effect of coming 
in actual contact with^oiie of these giants of the deep, we shall 
then be enabled to comply witlt the recommendations inserted at 
the end of Mr Maxwell’s paper; hut as there does exist at 
present in the minds of all seamen, a most indescribable aversion 
to any intentional familiarity jkvith meteors of such doubtful ten- 
dency, it may be difficult to find one who shall court a closer 
acquaintance for the mere purpose of science, in preference to 
the usual employment of every individual exettion of getting 
out of the way as fast possible. In case of the ship’s being be- 
calmed, and every thing secured, and when one cannot do bet- 
ter, as was very much the case on board the Eine, it would be 
well to make every possible remark and observation, but such 
opportunities are said to be of very rare occurrence. ^ 
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Akt- XVIJ, — Ob^CT'Viitmis on Vision through Coloured Glasses^ 
and m Ut^ir application to Telescopes^ and to Microscopes of 
great magnitvde. By David Beewster, tL. D. F. R, S. £. 

& Sec* R, S, Edio. * 

1 AM Rot awRre that any QbservatioDS have hitherto been made 
.on the subject of vision through coloured glasses. The astrono- 
mer has long been in the habit of using them to attenuate the 
light, and to obstruct the heat of the solar rays f ; the painter 
occasionally employs them to give a warmer tint to his land- 
scape ; and, iu cases where the human retina is extremely sen- 
sible to liglit, or where other parts of the eye are not capable of 
sustmningits stroi^ impressions^ colotircd media have l)ccn adopt- 
e<l^ to reduce the incident rays to a proper degree of dilution. 

The colour generally selected for the relief of tender vision, 
has been a bluish or yellowish Green ; and the choice seems to 
have htul no other foundation, than the vague analogy that the 
eye was best fitted to bear the .impi'ession of those rays which 
Nature had shed most abundantly over her works. Fashion 
has, however, substituted a sort of Btve or Gre^/ medium in 
place of green ; and, unless checked by the application of some 
principle, may soon carry us tlirough all the colours of the sf)cc-. 
Iruin. ‘ 

When we consider light, as consisting oP several distinct rays, 
differing in refrangibility,and on this JM^coimt creating imperfect 
vision, by their , imj[)erfcct convergence on the retina, it is easy 
to Understand !)ow this impeifeclicm may he rcmoveil, by look- 
ing through a medium which tran/^mit^ only rays of a particular 
colour. Ill this point of view, every homogeneous colour should 
afford nearly Jlhc same relief; and if we abstract the diffe- 
rent heating powers of the coloured rays, which, in ordinary 
lights, can have no, influence, it is difiicult to discover any rca- 
why one coloured medium should be preferred to anotlicr, 

* tiCforc the Uo^al Society cf Edinburgh^ j^qv^mber 19. 1821. 
t Dr ^icrschel ha» imtxlishcd in the rtaL Tramtf 1809, p. ?55. an accq.ur»t ’ 
of i.omc very interesting experitnenis on the power* u£ colo^tred glasses to ititerccpt 
diRcrent rays*, particularly the red, or tlio;,c which heat most powerfully. ' 
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provided each' of thmn transmits equal quantities of homogciie- 
ous light . j 

Impressed with this opinion^ I was suiprised to fmd, that vi- 
sion throu^ a pkee of blue gla^ became so painful to the eye, 
that it was hot able to endure , the impresSon for any length of 
time. In order to discover the cause of this unexpected effect, 
I examined with a prism the light of a candle transmitted through 
the blue glass, and found that it had the remai'kable property of 
absorbing only tlic middle rays of the spectrum, viz. the Green^ 
Yellow and Orange^ and transmiitmg the Violet nnd the Red, 
The spectrum, therefore, consisted of two separate images, the 
one Red and the other Blue; and hence the eye was not able to 
see distinctly by means of rays of such different refrangibilities. 
When it tried to adapt itself to the blue rays, it became inca- 
pable (ff converging the red ones ; and when it endeavoured to 
converge the red light to a focus, it lost the power of converging 
the blue. The effect, in short, was tl*e same as if it had at- 
tempted, by its muscular power, to adjust itself to two different 
distances at the same time, and therefore it became completely 
exhausted \rith its fruitless efforts to obtain distinct vision. 

If the eye is adyusted, so as io see a luminous .point through 
the blue glass, by means of blue light, the blue image of the 
point will be surrounded with, a circle of red light, which is a 
section of the cone of red rays that the eye has not converged to 
a focus ; and, in Ube manner, when the eye is ndjuvSted to see 
^the luminous point by the red light, the red image of the point 
is surrounded with a circle of blue light, which is a section of 
the c/one of blue rays, while diverging from their focus within 
the vitreous humour. • 

This striking example of* the imt3erfection of vision througii 
glasses of a compound colpur, points out the principle .upon 
which they should be selected. As die coloured glasses which 
are fitted for ordinary vision cannot be made to transmit homo- 

• Glasses which trawtfmJt only ti^s of one colout are- very rare, and arc of great 
use in many opdeal expedmenta. t have often combined plates of did^ently co- 
loured glass, so as to pnikkee this efltect completely. The only artificial glass which 
1 have met with powering this property m perfection, is one of a ii’^e blue colour, 
wMch tmiismiued ohly the red rays of the spec tn\m. 
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g^eous light, without obscuring the object, we must seek foi 
that colour which produces tlie shortest spectrum, with the 
greatest Uluimiifttion. In Ais examination, I have tried a great 
variety of coloured glasses, and have found, that a yeUom^^ 
green has the property required. It almost entirely ab- 
sorbs the extreme red rays, and extinguishes a very great pro- 
portion of the blue extremity of the spectrum. Ileiicc, it not 
only relieves the eye, by attenuating the incident light, but it 
improves the image, by diminishing Ac error arising from its 
different refrangibility. 

Having thus contidered tHe influence of coloured media upon 
simple vision, it becomes interesting to inquire how far the te- 
lescope and micrdscope are husCeptible of improvement, by the 
use of coloured lenses. As the objects to which the telescojie is 
applied, do not admit of artificial illumination, the absorptiem of 
the obnoxious rays can only be resorted to, when there is a con- 
siderable intensity of light. In viewing the spots of the Sun, 
for example, and in examining Venus and Jupiter, when near 
the Earth, some lienefit may be derhed from the ipterposition of 
coloured lenses ; but it is principally by extinguishing the se- 
condary tints which remain, even in the best achi'omoXic tele- 
scopes, tliat we anticipate any decided advantage. 

With the microscope, holvever, the case is quite different 
The power which we possess of illuminating artificially the oli- 
jects under examination, enables us to compensate the loss of 
light by absorption, and as we have also the apertures of the 
lenses under our controul, we may avail ourselves to a very great 
extent of the application of coloured mediae 

In the construction of single microscopes, 1 have derived 
great advantage from using both nU and ^reen lenses, particu- 
larly when the outline or form of an object w^as required. In 
compound microscopes, die lenses may be made eiAer of the 
same or of differerit colours, or only one of the glasses may be 
coloured ; and the kind of light to be absorbed, may be regu- 
lated by the colour of the object under examination. 

In order, however, to derive from coloured glasses the full be- 
nefit which they are calculated to afford, flie compmnd micro- 
scope shomd be constructed on a scale of unusual magnitude^ 
J had occasion many years ago to point out tlie advantages of 
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an enlarged form ; and I constructed one about J^$en feet in 
length; with an achiomatic object-glass, which produced very 
superior effects Since that time, I constructed another, with 
a metaUc reflectory which was 48 feet in length. 

, The advantages of large microscopes over small ones, may be 
coU^idered in reference, 

1. To the imperfections of the glass employed, , 

% To the spherical form into which it is ground. 

3. To the adjustment of the axes of the lenses. 

4 To the method of illumiiiathig the object. 

5. To the examination of objects placed in cavities ; and, 

6, To the examination of objects whose parts are placed at 

dlflerent distances from the instrument. 

In making this comparison, we shall suppose that tlie object- 
glass of l>oth microscopes intercepts the same portion ol* the 
sphere of light, which diverges from the object under examina- 
tipn. 

1.9^, As the veins and irregularities of glass have a doiinitc 
magnitude, a lens of a small aperture will be much more liable 
to have its image iiyured by any accidental flaw, than one of a 
large size, and the same may be said of the small pits and 
scratches which often remain even after the most careful polishing. 

%l^ln the operation of grinding the object-glasses of small 
microscopes, the optician works at random, and has the power 
neither of giving them a correct spherical figure, nor of adjust- 
^ ing the axes of their opposite surfaces ; whereas in larger lenses, 
these operations are completely under his controul 

One of the prii.cipal points to be attended to in the con- 
stniction of compound microscopes, is the coincidence of the 
axes of the lenses of which it is composed. This adjustment is 
seldom made, and indeed is not verj^ practicable when the lenses 
are small In the enlarged form, however, the axes of the lenses 


* M. iBpinu$, in the Nova Avta PeiropoL tom. p. 4*5. proposes that the die- 
tance of the object from.; the object glass shoald be three, four, or five inches^ or 
even half a foot or a foot, in order to allow the light to fall uiwn tlie object ; and 
he des^ibes a microscope Which he had constructed on this prindple, \>fth an achro- 
matic; object-glass a little' less Uian three feet in focal length. The aperture of the 
object-glass was abput an inch, and the distance of the object from the object-glass 
•seven inches. * 
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may be made to coitictde with the greatest accuracy, and consc- 
qoently the ft^rfo^ance of the instrument greatly improved* 

Xti mall power of illuminating the ob- 

ject is very iimited^ from its prbximity to the instrumentr The 
light it WotiWjKiaturally receive, is obstructed by the head 
of th^ oh^rver, ^ by the body of the miaroscope ; and when 
the object is perfectly opaque, it is almost impossible to throw up- 
on it the requisite degree of light. In large microscopes, on the 
contrary, where the object is one or twoy or even three feet from 
the object-lens, we may projeni upon it any quantity of light 
that we please. 

5t?t^ The ordinary microscopes, both single and compound, 
arc incapable of being applied to objects placed in a cavity, or 
in the interior of a transparent crystal ; but in largo raicrascoj)cs, 
the depth of the cavity, and the thickness of the crystal, bear 
no sensible proportion to the distance of the object from the mi- 
croscojie; and the cavity, or any object which it includes, may 
be seen to the greatest advantage. 

6^A, In viewing an object of perceptible thickness, such as a 
fly, through the compound microscope, it is impossible to see 
the near and the remote parts at tlic same time, so that a num- 
l)cr of successive adjustments are necessary, and even then, wc 
are imperfectly acquainted with its general foim and outline. 
In large microscopes, however, the thickness of the object bears 
a very slight proportion tb the conjugate foeal distances of the 
objeet-lens, so that the instrument may at once be adjusted to 
nil the parts of it that are within the field of view. 

When the object to be examined is an optical structure, such 
as that exhibited by plates of amethyst, (he ordinary microscojic 
is entirely useless, 0^ the figure to be observed is produced by 
ihe action of every point df the transparent plate. When the 
microscope is large, however, the figure is seen with"^ much 
distinctness as if it had been formed by a plate of no other cli- 
inenrions but ler^th and breadth* 

Siich am a lew of the advantages whidi we may confidently 
expect the use of large microscopes. . We would recom- 
metid- strongly to the attention of naturiilists, whose ptir- 
lead them to investigate tlie more miniite phenomena of 
Vi^etuble and animal life. The portion of* nature wliicU lxa5> 
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hitherto been subjected to cxaininalioii, is but of liitdicd extent ; 
cintl it is only by extending the power of vision^ that we can 
hope to penetrate inta new rcgKMis,* There are warlds within 
our reach not less interesting, than those which elude mir re- 
.search by their immeasurable distance. The laws which govern 
tlicm* and the beings by which they are inhabited, are alike un- 
known to us ; and though ignorance has endeavoured to throw 
an air of ridicule on the study of animalcnlar existence, yet wc 
may safely aflBrin, that the functions of minute bodies, must be 
regulated by laws essentially different from tliosc of larger ani- 
mals, nnd tliat those planetary masses, which astonish us by their 
magnitude and s|)lcndour, afifcrd fewer subjects of seienlific re- 
search, than those portions of apparently dead matter which wc 
<lally tram^ile under our feet. 


Art. XVIII. — Account of a Maj) of the Countrtj bihccen the 
Erawadi and Khitendu^n Rwern, By Francis Hamilton, 
M. D. F. ll. S Lond. & Edin., and F. A. S. L. h E. Com- 
municated by the Author. 

JL ins Map, which has l)ecn reduced to half the original size, 
I jirxx'urod at Amarapura from the .slave who communicated 
the general Map of tjjie empire of Ava, alrcwly published, (^PhlL 
Joional^ VoJ. II, p, All the towns in it are denoted by 

\ ircles ; but the loydl residence (Nro-do) or Amarapum, is distin- 
guihlied by a double circle (Mro) ; cities are distinguidied by a 
single one, and viUages (jBua) are marked by a cross in the centra. 
In tlie reduced map, thd di.stance between the junction of 
the two great rivers and tlie capital being 1.89 inch, and the 
actual distance being alxmt sixty gcograpliieal miles, we should 
have a very little less than thirty-two geographical miles to the 
inch. According to this, ICaunlon, on the frontier of China, 
the Quantong of Mr Arrowsmitb, should be 208 geographical 
miles from Amarapura ; but, according to him, iliis distance is 
only 114 miles ; nor do I here suspect Itirn of any \cry matcrijd 
error. In using this map, therefore, no scale can be safely 
adopted; the more especially as from IMiedu to Mtengha?n, 
T^icai the mouth of the Nerinzard, the map reckons sc\cu days 
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journey, while it reckons six days Journey to this rivetfrom 
Kani ; but, in the map, the seven days occupy only forty-seven 
parts, while the six days occupy seventy^^ ^ X su^pj^^ ; 

however, ^hat in the distance from Mredii to M^ghasn, 0e 
error mine, and pot that of tlie slave, and that I hay^ 
seven in place of what he intended for three, the MraOma cy-^ 
ph^rs for these two numl3ers, when carelessly written, having a 
condderahle resemblance. Whatever want of attention to a 
scale exists in this map, much useful intelligence may be col- 
lected from it, respecting the di^^nneCs of places, tbt> num&rs 
in RoiUcon cliaracters, as usual^' in these maps expressing days 
journeys, and those in cyphers *expressing Dain or Mranma 
leagues of two and a half British miles road-measure. 

In extent, in climate, and in the magnitude of the noble 
rivers, by which it is Ixiunded, , the territory delineatkl iii this 
map bears a strong resemblance to the Antarbeda or Duab, lio- 
tween the Yamuna and the Ganges in Western India ; yet be- 
tween these two regions there are essential differences. The 
Antarbeda of Western India consists almost entirely of clay, 
sand, and loam, in which the slightest vestige of stone cannot 
be traced ; ,and, farther^ it is perfectly level, except where the 
bounding rivers, working on .such soft materials, have excavated 
channels of great depth, leaving enormous rugged clifts, which, 
in most places, render a descent to the river very difficult, and 
totally prevent the farmer from availing hifesclf of their water 
for irrigation. In the Antarbeda of Eastern India, on the con-, 
trary, and parallel to the Erawadi, there is a chain of rocky 
h|lls, the foundations of wliich prevent the river from sinking, 
k) that, during the periodical rains,, it inundates a great extent ^ 
and, farther, this chain of hills ^ves rise to a stream, the Mufe- ' 
hiaun, which has been already mentioned, (PhiL Janmhl^ 
Vol IV. p. 83.), and which is advanta^ously applied to irri^- 
tion, forming two very extensive reservoirs, laid down with carc 
in the accompanying map. From this it would also appear, 
that the southern portion of tjliis chdn of, lulls, which is vWy 
rugged and lijarren, but not high, and Which contains fine 
rics qf pure white marble, extends to ho griial; distance, that is 
to say, for only about twenty inUc>s in length, Vh^n it is teforf 
fiipted by a level reaching from Maengun, the usu^ country 
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residence of the late Kuig 9 to Kioup-niraun, (Koun-meor, Ren.) 
near Mow^h^hobo, the readencc of his father. At this place 
the Emwadi comes from a narrow valley, having on the west a 
cii^dniiatibii of this of hiHs, and on the east the moun- 
tains of Ko^hanpri or Mrelapshan. In this part of the river a 
rocky island gives roonj for a celebrated temple, called Sihado 
Bhuta. 

'fhe western part of the territory, delineated in this map, to- 
wards the south, is level and fertile ; but, whether or not the 
eastern bank of the Khiaendumn consists of lofty inaccessible 
clifts, like those of the Yamuna, I cannot say ; for although 
rocks extend near to the western bank of the Khisenduajn, 
the same is the case with the* Yamuna, (Jumnah of Beiinell)> 
^ the latter river, indeed, these rocks in very few places ex- 
tera into its channel, so^as to liavc prevented it from penetraU 
il|^ a good depth. By far the greater part, Jiowevcr, of 
even the eastern bank of the Khiamduyen is bordered by hills, 
which extend as far to the south as Kanaeh, 

I shall now wake a comparison between this map and the 
corresponding parts of tliat given by the native of Tauniu 
{Phil Journal^ Vol. IV. p. 76.) already published. 

In the first place, along the Erawadi, we have the following 
line of distances, in which, it must be observed, there are great 
differences. 

From Amarapura> by the 

Slave’s Map ; Taunu 1^1 ap ; Map. 

Days. Days. Dajs. 

To Kiountnroun or S!!^ingu, nearly \ g 4, 3 

opposite, j 

To Zabbiehnago, - - , . ^ 3 ’2 2 

To Kiangnap, - - - i 

To Thighiain, . - . • 1 2 

To Kasa, ... - - 1 3 

To Miadaun, - . « • 1 3 3 

9 14 9 

The distances in the map of the slave now under considera- 
tion, ahd in that of the Zabua {Phil Journal Vol. III. p. 38.) 

so well, that they deserve most attention. Sonn^ error has 
cfe|H into those given by the native of Taunu for the first and 
the three, sfege^, which ought to be corrected. 
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I have already mentioned^ that in: this part af theZabua’s 
route, we could only allow eleven British miles for a day’s |our-. 
ney, direct distancJe, which will perhaps tgive ri^xteen British 
miles, road diatanco, for each individual day ^ arid* Ms is 
as much as I ever found that I c^uJd travel in India,’ ciarryhig 
with me the usual incumbrances of tents, ftimiture, prcjvisians, 
serv^ts, and other accommodatimis iieces^iy to render ^vei- 
ling comfortable in a country where thoireare no itms. Accord- 
ing to this mte of travelling Kiounmmun, even by the ZabiWs es- 
timate, slutuld bconly forty-^ight miles road distance alcove Ama- 
rapura ; Imt Mr An-owsmith .makes it forty geograjplncal miles in 
a direct line, which I am confident is too much ; nor^ on the 
whole route, can the day’s journey give more than nine and a 
quarter geographiail miles direct distance. Reckoning by this 
rule the eastern buundaiy of the spied included in this map, 
from Amarapura to Miadaun, will extend about eighty-thfce 
geographical miles in a direct line. 

Next, for the extent on the western side, from the junction of 
the two great rivers to the mouth of the Nerinviara, we have, 
according to this map, ten days journey, besides the spice be- 
tween Botloim and Amrieii, which lias been omitted; .But, in 
the map by the native of Taunu, Soxmml^ VoK IV. j>. 76.) 
the distance is eleven days Jouniey, including the space between 
Badoun and Aihraen. These two authorities may therefore be 
considered as agreeing tolerably ; and, if ^hc days journeys on 
the Kht^ndua&n and Era wadi arc of a similar length, the wes- 
tern side of this map may be cemsidered as about ^ 101 geogm- 
phical miles in .length ; but the allowance taken for the day’s 
journey in tlie account of the map of Ava by the native of 
Taunu, would reduce considerably this extent, and such a re- 
duction can be more easily reconciled with circumstances thdn 
the greater allowance. . l . 

Ill the seventh number of this Journal, (Vol. IV. p. 83.) I ha^e 
mentioned, that some maps errcmeously place Msenghaen close^^ to 
the moutli of the Nerinzara. Such is the case in this map; and I 
have already mentioned another probable etror respecting this 
place, in/*ts {)eing made seven days, in place of three days jour- 
ney from Mredu. If the latter be the real distance, Mredu 
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being five days journey from Amarapura, Maenghoen will be 
eight days journey from the same, which would not carry it 
near so far up the Khisendmen as the mouth of the Nerinzara ; 
^hd, in faet, it is laid down by the native of Tamm more than 
twor and a half days journey lower, which I consider to be the 
actual ease. 

The extent of this map, at its southern end, reaches from the 
junction of the Khisenduasn and Erawadl to Amarapura, sixty 
gec^aphical miles, according to the survey copied by Mr Ar- 
rowsmith. This is the breadth of ^ the lower end of the Antar- 
iKjda or space between the rivers, only it is rather in an oblique 
direction. The real breadth^ from east to west between Ama- 
rapura and fiadoun;» is stated in this map to be two days jour- 
ney, probably in a very direct line, and free from impediments, 
this being one of the best cultivated j>ortions of the empire. 
Allowing, therefore, that each day's journey is actually ten 
Mrannia leagues in road distance, the breadtli of the tongue of 
land at its south end cannot be above forty British miles. This, 
conjoined with the observations which occurred in treating of 
this territory, in my aewunt of the native of Taunu's map, 
(PMl Jpnrnal^ Vol. IV. p. 81.) induce me to believe, that the 
course of the Khiamduaen. should be placed nearer the Et*a- 
wadi than has been done by Mr DaJrymplc ; and that the in- 
tervening territory is much narrower than he imagined. 

Farther north in Xhis nmp we have given the breadth of this 
territory between Kiouninraun and Kauaeh, passing througli 
Mouzhzhobo. The road distance between these two places is 
said to be twenty- six Mranma leagues, or about forty- three 
geographical miles. The reader may compare this with what I 
have said concerning this distance in my account of the map 
by the natiTC of Taunu, where it is estimated at only twenty- 
nine geographical inilc^s, but this I conceive too little. The 
map now under consideration alfords no grounds for calculating 
the space intervening between the two rivers farther north. 

Lenv, Itff November 1821 . 
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A»t. XIX. — On the Comptonite of Vemvlm, the Brewstcritt^ 
of Scotland^ f/w Stilbiie affd the Heulandite, By H. i, Bb^ook^^ 
Xisq. t\ B, S, Loud- M. G. S. 8rc, &c. Communicated hy the 
Author. 

In the Edinburgh Philosophical Journal^ Vol. IV. p. 131. Dr 
Brewster has described a new mineral^ and g^ven it the name of 
Comptonite, I have found the crystals of • this substance cl^Jave 
parallel to the planes M and T, Plate V. Fig, 1. tlie cleavage 
planes meeting at an angle of 90^ This circumstance, com- 
bined witli the existence of the planes o, r/, which meet at an 
angle of about 17T 35', shews tliat the primary form is a rect- 
angular prism, the terminal edges of which are, however, very 
nearly ec]ual. On three crystals of my own, I have found M on 
measure 135*" 30', 30', and ISS'’ 45'; and on the same crys* 

tals respectively, a on T measured 134° 30', 134° 45', 135° 15'. 
If 135° 80' and 134° SO' be taken as the true measurements, the 
edges of the base terminating the planes M and T, will be to 
each other respectively very nearly as 66 to 55. 

A mineral from Strontian, which has been called in France 
Primitive StUbite^ and was at one time considered to be Apo- 
phyllite, is certainly a distinct substance. 

I have therefore given it the name of Brewstertt(\ on account 
of the many im[K)rtant discoveries connected with crystallo- 
graphy, which have resulted from the experimental researches 
of Dr Br^Wftter. The primary form of the Brewsteritc is a right 
prism^ Fig, 3, whose to sen are oblupie-angled parallelograine^ 
M on T measuring 93° 40', as deduced^ from tlie inclination of 
u on a\ c on c', and a on c, Fig. 3. I have not been able to 
cleave the crystals with certainty in any other direction than pa- 
rallel to the plane P, Yet when an attempt is made to divide 
them perpendicularly to P, and parallel to T, the new surfaces 
exhibit traces of cleavage planes. 

The inclination of the edge h on the edge i being 93° 40', it 
was necessary to adopt a prism oblique in one direction, as the 
primary' form ; and I have preferred placing that prism in the 
po.sition 1 have just described, from its agreement with Sulphate 
of Lime, Euclase, and some other substances belonging to that 
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class of primary forms, in the facility with which it cleaves pa- 
rallel to tlie terminal plane, and in the constant ])rilliancy of the 
planes developed by this cleavage, p'jg. contains all the mo- 
difications I ha^ c observed on the crystals I have examined, the 
angles at which some of the planes incline to each other inea-- 
soring nearly as I’ollows : 


P on a. 

93=’ 

3(y 

A, 

119 

30 


114 

30 

d. 

11,^ 
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a — a*^ 
a — r, ] 

— fS ' 

MU 


^ 95 



P^iiuling on several crystals the planes e, e', larger than ain^of 
the otliers, and on one ciyslal fijiding those planes alone, I have 
taken them l<i fix the ratios of two of thv? edges oi‘ tJjc prism, 
8iip])osing tluan to result from a deerement by owe row on the 
edge n o, tlie edges n p to n nt. wainld b(‘ as 35 to lO, And if the 
planes a' lie supposeil to result from a decrement by four ro\vs 
iu height on tlie edge n m of the terminal plane, the ratio of 
n p to n o would be as 35 to 10. 

On i‘\ctniiinng the Abbe IlauyV varieties of StUhitc^ I have 
1ii)und, lltai tliose \v]ti<‘h AVerner distingnislied ])y the names of 
Radiated ajtd I'oliaU'ji /e(»liio, are tuo tiisliiK-t species ; and I 
ani lia}>py in the (opportunity which tlu.> dis(Jo^(*^y has afforded 
me, id' assijciating the name of Mr 1 feukmd moi'e intimately 
with mimralogy, by calling one of* tlic substances 
and of tiiu.> neordujvg th^ readiness with which Mr Ileuland 
•has on all ueea.sions openei? his cabinets to the researches of 
science', and his very iiheral contributions of specimens, w hen- 
t'ver they have been recpiiied, l<>r the ]Mirpost sof either chemical 
or eryslallogra]>!\leal examination^, d'he first of* tixe two sj[)ccies 
of the Abbe Ilaiiy's Stilhlfr^ front which he a}>pears to have do- 

* Wc raniiiil Dn^il tht* j)res‘cnt of addin^r: cur le^timnuy to the libe- 

rality of Ml Ileuland, and to hfs iinceH.sinfr zoal fur the pioj^res'^ of hip^^'avourite 
«cicu(' 0 . It is foi'tunato tor tnincialogy, that the possessor of otic of the finest co!* 
lections in Kiuojie, should he a most pftnetous disjienser of it.^ Ixjnefils for the pur- 
J)o^e^ of scii*nti(K' rcscar<h..^ — 1). B. 

V,OI,. VI. NO. 1 L .lANIJAKV 
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Mr Brooke on the CompioniU of Vcmvius^ 

(Inccd priinru V form, and for whlcli I slinll ivUiin tiie same 
name, includes his dudccdcdrc and epolnUe varlclicr, and is the 
Jladiated Zeolite ol‘ Werner. 

Tile secondary [ilanes, however, which meet under the angles 
wliich he has given, do not occur on an)^ of the crystals I have 
seen. 


The cleavage lie describes parallel to the plane d, Fig. 5. is 
easily efh^ctetl ; hut there are also natural joints very a})] 7 arent, 
parallel to the edges hh\ wliich inrluce me to consider the rh*dtt 
rhnmhic prhm^ Fig. 4. as the primary form. 

In Fig. 5. die measureriK'nt ol* P on c or J' is 30' 


f 
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114 
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^I’licse mcasup nu'Hts have been taken le llu* 


rreter on M’xeral small crystals, widi lolervdily bright ]jlaties 
Siip].X)^ing tliem cornel, and that the |)lai!es c andyhesull IVom 
a decrement . by one row on the terminal edgc^ of the ])iisn), tlte 
inclination <»f M on M% Fig. i is near!) 101' 30’. attd th<’ 
f] h is to tlte edgv a h or hr neatly in tlii‘ mfio of to 3F 

The sec'ond spe<jcs »»tclud<'cl xnuU'r StUhifi !)^ the Ahhr llatty, 
and to which 1 have a])])r<»pru>ted th(‘ naati of Jtcnlafid'ti , 1 . 
die Foli.'iled Zeolite of Werner, and erv s talli in tiie lortn ot 


n. np^ht prism ^ irho.sc ba^rs are nhrifiur d pnntUrffip'Ktm^ , 
Fig. (i. 'Idiis .-p(‘eics eonipM iiemh. the and or/o 

duoihrimale varieties, on the latter ol* \vjuch (igures the A!>Ik'* 
Ilaiiy lias placed four planes, whicli elo not appear on any i.Tllu' 
crystals I have OvainiiK'd, and whicliMsay he saiil to he* incom- 
patible witli th(' primary form the miiiera] 

'rite planes 1 allude to, are four ol‘ those wliuii lie has 
marked with «/,- — the lour Avltich biJiaig to the (rystal, 1 havi' 
marked with the same letter in Fig. 7. lliis being the form Hn 
der which the mineral most frccjueutly [iivsents itself. It is ra« 
tlier remarkable, that tlio Abbe should have omitted to give the 
measure of liis plane T on the two adjacent planes .v, or the 
measurl* ol mi the two adjacent planes .v; for, althougli the 


That wbi<,li )i been rall(,'d Rcrl Slilluic from Duinbulon^ 0. iIkj Tteulandito. 
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differences do not exceed 2% even tlio?o might have shewn that 
the primary form was not that wliieli lie had L.u)>poscd. It is 
however jjossible, that he might not have ineasni cd these planes. 
To enable the reader to compare the Abbe Ilaliy's figures with 
mine, I have added on three of the planes of Fig. 7. in small 
letters, (scored under thus, T), the letters he has used to de- 
signate those jilancs. The measurements on the natural planes 
of tliis substance fretjuently disagree on large crystals; those 
cn w^hich I have most relied, have been taken on small cry' lal 
with the reflect ive-goniomet or, and ftre as. lb! lows . 
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From those mcasureinouts may be deduced the ratios ol tlie 
edges cf c of the primary fjrm, which arc nearly as the 

numbers IGO, ICI, 102. These ratios suppose the planes o 
and ;; to result from decrements by one row on tlio edge and 
iingle* of the priinai y foiin which they replace. 

The iignres are drawn merely as diagrams, to render the de- 
scTi[)ti<)n.s int(']ligible^ and with little regard to accuracy of 
jbrm 


Aut. XX, — Ob.se mi the I mpr eg' nation of Wood icHh 
Sca-Water., and on the Fo^i>ofthe I^'nlar Sca,^’\, ]^y Wir, - 

MAM ScoiiEsav, Esf|. F. H. S. K. M. W. S. &e. 

I. hnpreg'nalton of Wood zvt tit Sea-Water. 

It has been my piivilege to make a number of experiment. s 
on the effect of enormous pressure on wood sent to great deptli.s 


* Since 1 received Ihc above paper from Mr Brooke, 1 have examined the /?a- 
diated Zeolite., and find it to diil’cr by the most palprblc ojaical rliaiactcrs from 
tile Folititul Zeolite uliicji I had examined in 1SI7. See P/nl. Tram. IS It?, p. 230. 

— D. B, 

i' Head hoAiie llie 'VS'ci no i.in Xalinal JliMiiy Snoelx, I'/Ui Xov. 
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in the sea^ in augmenting its spotific gravity, by impregnation 
with sea-watCT. In these experiments, however, some of the water 
was observed to escape out of tlie wood, on its being removed 
1‘roin pressure, by tJie expansi«m of the a^nipressed air eontmned 
in its pores, — a circumstance that prevented me from ascertaining 
the highest degree of impregnation of which the \v(x>d was sus- 
ceptible. A mode of obviating this inconvenience occurred to 
me during my last voyage to the polar seas ; and this nuxle also 
[)roniised to shew to what extent, and under wdiat <legrecs of 
pressure, s('a-water might be forced through the pores of wood. 
Not having any metallic vessel suited for the purpose, I employ- 
ed a strong wine-bottle. I ground the inside of the nec‘k (for the 
cork) perlbctly circular, by means of a cone of wcxxl with sand 
Und water, and reduced it to such a form that a piece of wcxxl, 
in the form of a frustum of a cone, fitted the neck througli lhc‘ 
extent of an inch iu length, and formed a perfectly air-tight 
plug. This plug was of very dry ash, and two Inches in length. 
It had a square head, of somewhat greater diameter than the 
rest of the plug, so that the cone terminated by a kind of shoul- 
der, touching the extremity of the neck of the bottle, to j)revcnt 
the jm'ssure frewn thrusting it farther in, and bursting the glass. 
The neck of the bottle being now healed, the plug, first coatixl 
witli sealing-wax, was introduced, and, the heat being Milllcacnt 
to render the wax fluid, it was worked down to ifie slioulder. 
The plug and tlie glass being thus intinj)alely united by a ihiu 
intermediate c(>iit ol‘ sealiiig-wax, tliere could be no dcaibt tliat 
it was perfectly light. 

In this stale, the bottle was scnrio the dej)th of 125 fathoms, 
and, after remaining a quarter of hour, was hauled u]>. 
About two ounces of wViter were found to have? j)cnetrated the 
pores of the wood. The bottle unopened was then sunk a second 
time to the same depth, and a small additional quantity of' wa- 
ter wm found to have entered within the bottle, at this second 
sinking. 

Now, by this ])rocess, I expected, that on jn-essure being ap- 
plied to one end only of the wood, instead of every part, as in 
my former experinicnls, the flow of water through the j)ores 
would force all the air contained in the wood into the bottle, and 
not confine it by compression, as had before been the case ; and 
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in this way I cx[)ected that a much higher degree of inipregna^ 
lion would he t>btaitied. 

Before examining tlic plug, I sank the bottle to the depth of 
S928 feet ; but here the pressure unfortunately being too great 
for the strength of the glass, the lx>ttle burst, and only llu‘ ring 
of the neck encompassing the plug came ii[). The result was 


as follows : 

Before immersion, tht‘ piece of wood weighed - 20T grain> 

After the experiment, - - . 33 5 

Quantity of water absorbed, - - 108 

Weight in the air after immersion, - - 315 grains 

Weight of the plug in fresh -wate^(temp. 40"‘), - 214 

Weight of an equal bulk of water, - - 293.4 grahn. 


Hence, sjH'cific gravity of the wood, alter immersion, 1.073« 

As I npprehonded that the portion of the plug through which 
the water had rmidc its way into the bottle, would be more im- 
pregnated than the rest, from the expuJsu)n of the air into the 
bottl(% I cut away the projecting sides and corners, and formed 
the central part into a cylinder. But the specific gravity of this 
was less than that of the w'^hole, being only 1.032 ; and the ex- 
tremity that was in the bottle was lightest of all. This t^fleet I 
attributed to the w'ant of expansion in this part, occasioned by 
llie strength of t)\c ring of the bottle by which it was eompn'ss- 
I'd, thus preventing it* on the lower part from nren ing its due 
^harc of moisture. On splitting the wx>dd, it was found to he 
wet throughout its substance. 

I next attempted the filtration of water through the pores of 
a cylindrical piece of lUiiliogc^ny 4^ inches in length. In tin’s 
experiment, I employed a strong oblong \'essel of copper, kindly 
furnished me by Captain Manby, (%vho, w itli bis u.^ual public 
spirit, accompanied me on the voyage, with a view of tryhtg an 
a|)paratas (‘or increasing the facilities and dimimshing the dan- 
gers of capturing tlic whale). This vessel, with the mahogany 
screwed into the neck, was sent to the bottom, where the depth 
was 5040 feet, and allowed to remain an hour and a h?^lf. But 
the enormous pressure to w'hich it was subjected, being about 
fifty tons, (a ton j)cr square inch), crushed the vessel, thougli 
every fmvt was an arch, into an irregular flat form, and tore the 
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copper in four different places. Tims, the principal dei>igii of 
llie cx[X'rinici]t being frustrated, I could only ascertain the qiian- 
lity of impregnation. The weight of the mahogany, wlien dry, 
was 155 grains; the weight gained in the cxpciinicnt 90 grains. 
Increase of bulk eipial to 3 grains of water. 

II. On the Fof^s to zJdch the Polar Seas are sidtjecU 

The great prevalence of foggy weather ip the polar seas, du- 
ring the summer months, is a fact winch, thougli well known, 
has not, that I am aware of, been explained. In the present year 
(1821), from the 11th of July until tlie 21st of August, we only 
Jiad three days of clear wcatherf, lluring this interval, we na- 
vigated a sea embarrassed with an accumulated qiiantily of ice; 
the whole of the ice that so remarkably disappeared in the years 
1817 and 1818 having been replaced, and a l^ody above 210 
miles in widtli, having collected on the eastern coast of Green- 
land. As the fog to which the icy seas are subject, frequently 
rests on the surface of the water, and extends only perhaps to the 
height of 150 to 200 feet, the sky above being often perfectly clear, 
it occurred to me, that the cause of these low fogs might be 
found, jK-rhaps, in the temperature: that the cold, during such 
fogs, might be greater at the surface than at considerable eUwa- 
lions, though the contrary is usually llie case. Some observii- 
tions made on the 23d July, during a very tliick fog, with a 
clear sky and twight sunshine above, .seemed to confirm this 
opinion. 

The temperature about 11 a. m. at the mast-head, 100 feet 
above the level of the sea, was 35'^ ; ou the level of the deck, by 
I he same thermometer, 33 iicai the water's edge 34^ ; and of 
the water at the surfacxi 34" Hence, it would appear, that 
llie fog is occasioned by the damp air, near the surface, be- 
coming chilled by eonUict with, or radiations from, the ice: for, 
at oilier season.s, I liave almost invariably found I he tcin|)era- 
lure aloft two ot three degrees lower than at the surface ; wliile 
in fogs with a cleai ait above, it seenib to be hi/diei 
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Art. XXL— o/^ the Volcano de Taal^ in Lii^otiyOiu 

(^the Philippine Islands. By Dr A. Von Ciiamisso^. 

Wl! had an opportunity to make only one excursion, of eight 
tiays, into the interior, to Taal, and the volcano, of ihc same 
name, in the Laguna de Bonborig* TJie military escort accom- 
{)anying us, which was a mark of Spanish j>omp, was very 
iroublesomc, and increased the cxpcnccs of a journey whei-e 
only a guide would have been rcijuisite among the mild and 
hospital Tagalese. The Island of Lu\^on is every where high 
and mountainous ; the highest summits do not seem, however, 
to exceed the woody region. Three volcanoes rise from it : 

in the north, the Aringuay, in the territory of the Ygor- 
rotes, in the province of IIocos, w^hliJi, on the 4th of January 
IfMl, broke out at the santc time with the volcano of lolo, and 
tJie Sangiii], in the south of Magindanao, on which occasion 
this island presented one of the most terrible scenes recorded in 
history -f- ; the noise was heard on the continent of Cochin- 
China. Secondly, the volcano' de Taal, w^hich particularly 
threatens the capital, from which it is distant a day'^s journey; 
arul, lastly, the far-seen Mayon, near the Embocadera de San 
BcrnardiTio, between Albay and Camarincs. 

Goltl, iron, and copper-mines, which are very rich, but nc- 
glcctctl, shew that tlxTe are other iiioiintaiiis as well as volcanic 
ones. On the wav we w^ent, we saw no other tl>an volcanic tuff, 
(‘onsisting of ashes, pnniice-stoncs, and dross ; and, in Manilla, 
(\‘ivite, ]5alayan, &c., no other stone for building but 

this same tuff arul calcarfcous reef-stone, procured from the sea. 
Tlie granite, used in Manilla for building, is brought here as 
ballast, from the coast of China. 

As y<>u go from Cavite, southward towards Taal, the land 
insensibly ami gradually rises till you reach the eminences on 
tlu? other side, wliich arc rugged and steep, and from wdiich 
YOU may overlook, at your feet, the Laguna de Bonborig, and 

* From Kotzebue's Vojjia^e of Discoverify vul. iii. p, 5?. 

'I' The Journals of Manilla mention the dcslriictnc earthquake'., in the yeai 
1hl.5 and IttS- 



120 !)]■ Cljanii.^bi) on the Volcano dc y\(al^ 

the large sniokiiig crater, whicli furnis in it a dreary, naked 
island. 

The. lake (the Laguna) is about six German miles in circum- 
ference; it empties itself into the Lhincse sea by an outlet, 
navigable now only for small boats, though Ibrmerly it could carry 
larger vessels ; it runs with great rapidity, and the length of its 
course is above a German mile. Since the devastation in 1754, 
Taal has been removed to its moutli. 

The water in the Laguna is brackish ; but it is, however, 
drinkable. In the middle it is reported to be unfathomable. 
It is said to be lull of sharks and caymans, of which, however, 
we saw none. 

As wc were embarking from Cjie Laguna for the island, the 
Tagalese exhorted us to l(K)k round us in this haunted ])la(X‘, 
but to keep silence, and not to irritate the spirit by any incau- 
tious, or inconsiderate word, volcaiKj, they said, showed 

symptoms of displeasure whenever a Spaniard visited it, and 
was indifferent only to the natives. 

The island is nothing but a mass of ashes and scorife, which 
has fallen in itself, and formed the wide irregular crater, wl)ich 
creates much terror. It does not appear that lava has ever 
flowed out of it. From the bank, where a little grass grows in 
scanty spots, and where some cattle arc kept to pasture, you 
climb, on the cast side, up a bare and steep ascent, and, m about a 
quarter of an hour, reach the edge, from ;tvhich you look down 
into the abyss ajj>into the area of an extensive circus. A pool 
of‘ yellow, sulphureous water, occupies about two-thirds of the' 
bottom. Its level seems to be the same as that of the I^aguna. 
On the southern edge of this pool are •several hills of sulphur, 
which are slowly burning. Towajfds the soutli and east of it, a 
narrow^er crater is beginning to form itself in the interior of tlu' 
great crater. The arch which it makes surrounds, like the 
moraine of a glazier, the burning hills by which it is produced, 
and rests with both its ends on the pool. The {K)o1 boils, from 
time to time, at the foot of the burning hills. 

You ca-n clearly distinguish, in the internal wall of the crater, 
the situa/ion of tlic tiiflercntly coloured scorite of which it con- 
sists. Smoke ascends from some })oints of it. 
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We observed iVom the place where avo made a drawing ol' 
the crater*, a place on tlie opposite side of it, wliere a foil into 
the interior seemed to afford a s1o}hs from which it might be 
possible to descend to tlie bottom. It cost us much lime and 
trouble to gain this point, as we found the sharp and pointed 
edge on which we walked, in many jffaces im})assible 5 and were 
frec]ueiitly obliged to descend on the outside almc^st to the bank. 
Heing under the wind of llie ffre, we were but slightly incom- 
moded by the sulphureous exljalations. 

The place just mentioned is that on which, during the last 
eru])ti()ns, the water pourc'd tliat w^as thrown up. Weatlem{)t- 
ed to descend into several ckdts, but were ultimately obliged to 
abandon our intention, after wt^^liad reached about two-tbirds of 
ibc depth. We wx‘re not provided in Taal with the cords we 
required, and by the assistance of wJiicli wv might piobably 
fiavc descended the perpendicular wall of s(‘veral fathoms higl), 
whicli first presented itself to us, witlu)ut being able to reach 
the bottom, as the ])reeipice became always sleeper the iarllier 
we descended. We found, in this neighbourhood, the ground 
covercnl with Plumose Alum. The time was loo short to ])er- 
mit us to visit other hills. The other craters are at the foot 
of tlie ])rincipal crater, 

''J'he most terrible eruption of the Volcano de Taiil was in 
the year 1754. Its desolating progress is circumslfintially re- 
lated ill the twelfth chapter of the thirteenth part of the history 
by Fr. Juan dc la Conception. Tlie mountain ivas tranquil 
*al'ter the former eruptions, (the last tcKik- place in the year 
171(>,) and sulphur was obtained from the apparently extin- 
guished crater. It begAii to smoke anew in the beginning of 
August; and, on tlie 7lb, Baines were seen, and the earth 
trembled. The consternation increased from the J3d of Novem- 
ber to the ISth of December; ashes, sand, mud, fire, and wa- 
ter were thrown up. Darkness, luirricanes, thunder and light- 
ning, subterraneous roarings, and Jong-protracted, violent, and 
repeated eartiiqiiakes, alternated in frightful succession, ''raai, 

• This drawing of ihe Crater will be found in the Voyage which 

M. Chewis (the draughtsman to the expedition) ih about to publish at Paris, under 
the patnjiiage of Count Ronianxoif. This heaiUiful and laithfiil gallery of oiii 

\oy,ige ^vijl greatly illuslrate oui ohscivations and remarlc^, ***• P* 1*12. 
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lying al tlial time on the banks of llie I^aguna, and several 
villages, were totally ruined and overthrown. The mouth of 
die volcano was too conlined for such eruptions ; it widened 
considerably, and a second ojxined, whicli likewise threw up 
fire and mud. Nsiy, even more, the fire broke out in several 
places in the Ljignna, at a considerable depth below the surface 
of the water, which boiled up. The earth o})encd in many 
places, and a deep gulf yawned ]>articularly wide, extending 
lar in tlie direction to Calanlxjng, The mountain continued to 
smoke a long time. Tliere^liavc since l)ccn eru]>tions, though 
with decreasing violence. 


i. 

Akt. XXII--— the Ancient History Lc^umhious Fruits. 

By Professor Link. (Continued from V'ol. V, p, ^109.) 

On Plants used as Fodder, 

Oy Plants used as Fodder, we mean those pkuits wliich arc 
cut for feeding cattle, before the seed is ripe. Their cultivation 
Ix'longs to tlic recent arts of agriculture, and catne long after 
the cultivation of the sj^ecies of grain, and of the leguininoiis 
fruits. 

It was <luring the jn’ccediug ceniury that attempts were first 
made to cultivate the species ol‘ Grasses in preparetl mcadoM^s- 
At first attempt/- were made only with some grasses, by degrees 
others were tried, and the love of gain m IucIi came into play 
during tliis trade in seeds, recommended so many species for culti- 
vation, that contempt of the whole was i«ejx?atedly excited. Avena 
elaiior^ Lolhcm pcremie,, Holcns Iclnatus^ Poa aqvatka^ Phlcum 
pnUense^ Ahpccurns Avena fiavcsce?tSy B ramus gU 

^anievs^ Flyinus sibiricus^ Agrostis alha^ liave been cultivated 
with more or less advantage. 

'rhe culture of Tri folium prniensc was quite unknown to the 
ancients ; they do not even once mention tliis })Iant in its wild 
state*, unless it be concealed under the name Loius^ as the com- 
mon people at })rcsciit ctill all plants with triple leaves Clover, 
but all botanical wjiters of the middle ages nirulioii clover as 
j j>lant iK'^ed lor fodder, and it must liave Ih cn early <’iiltivatcd. 
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It growb wild onlj? on cold soils, and never wliore the Aloe 
blossoms in the hedges ; its culture must therefore have been 
found out by tlic northern nations. As little ilo we find any 
traces among the ancients that another species of clover, Hedy-^ 
sarum coronarium^ which is now a common article of fodder in 
Tialy, or the Iledysarum Onobrychis^ were cultivated. 

Among the plants used as fodder by the ancients, is ranked the 
( yilsns^ and on no plant of anlicjuity Itas so mucli been written as 
this. In 1731, there appeared at London “ A Dissertation on 
the C’ytisusof the Ancients,"’ by Stephen Switzer, with which l am 
jiot ac(juainled. Afterwards it wiis noticed by Miller in his Garde- 
ners" Dictionary, by Voss on the Georgies of Virgil, by Sclincider 
(m Columcila, and by S))rengeWn the tri*atise “ Dc Anlicpiitatibus 
llotaiiicis."" Voss and Sprengel, like the more ancient botanists, 
consider the Cytisus as Medkago arborca ; Schneider as a Cy- 
iisus of the moderns; and Miller, contrary to all testimonies, as 
no shrub at all. This contrariety deserves to be more ))articu- 
larty examined in another respect. 

Aristotle says (Hist. Anim. 1. hi. c. 18, 8.), the Cyiisus ever 

eases tlu* milk of cows, and only hurts them when it is in blossom. 
]’ia’ha]>s this j)assage gave the first opportunity of recommend- 
ing the Cjjtmts as fodder. Theophrastus only mentions the 
Cytisus in passing, (IJlst. J'L J. i. e. G.) ; he ascribes to it a very 
hard \v(K)d, even in tlie inner jiarts of the stem, — a circumstance 
which suits very well \vitli Mcdicago a}ix)7'C(i ; but he says notliing 
at all as to its cultivation for fodder. In the time of the school 
of Alexandria, there appeared the work of Aristarclius tm the 
Cytisus, to whom Democritus and others succeeded. Cyntkos, 
one of the (’ycladcs, wa'^ celebrated for it.s excellent cheese: tlie 
ff/tlsus grew there in great* abundanec ; the excellence of the 
<*heese was asijribcd to this, and along with the praises of the 
vytisus^ its cultivation as a fixlder plant was recommended. It 
is })robable that this cyiisus was the M^'dicago arhorccL Ih*- 
sldes Theophrastus, its hard wood is mentioned by Tliny, (1. xvi. 
c. 38. 40.) ; and Cyflsns laburnum, alpiu^is, the wood of which 
v: not less liard, have hirier leaves, whicli no auimal But 

die cultivation of the cyiisus ?)ce!us to have been \cry limited and 
transient. Bliny sav:^ (I 13. c. 21.), [uvimim Jtic jndex in 
(%jfbuo hisulu. iude tfunslains in cmucs ([/yb d's , in urbc> 
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Greeca^ mag^w casei provmtu ; p^xpier qnod inaxime rmror 
rum esse in Ittdia* Dioscoricles describes (1. iv. c. 113.) the 
c^isus as a whitish shrub, like the Rha7n7ius^ with branches an 
ell long, with leaves like those of Fcenujti Gracnra^ or 
fiiAX^y'only smaller, and having a larger middle row; which 
leaves being rubbed, give out a smell like Brassica Krnca^ and 
taste like green chick-pease. This suits Medlcago arborea ex- 
tremely well. He adds, some plant it for the sake of bees. 
There is thus not a word about its cultivation as fodder, which 
on other occasions Dioscorid^s did not use lo overlook : he even 
separates it entirely from such plants, and treats of it in another 
place, among the shrubs. Varro only mentions the rythns inci- 
dentally aihong the fodder plantl^*(!. i. c. 23. 3., I, ii. c. 1. 26. 

1. ii. c. 2. § 28.), and always along with medicii. He also says, 
that two Spaniards, brothers, had planted it for the sake of 
bees (1. iii. c. 16. § 14.), and by that means became rich, [lot 
Columella distinguishes, in regard lo b(*es, betwetm the Cyfisus 
stiet spemtis and Cytisus saibni (1. ix. c. 4.) ; and e.s]>ecial!y in 
Spain, but also in Italy, there are so many species of Cyfisns 
dLixA SparthiTn^ which affbrd the n»atcrials of honey t(' the' bees, 
that they might easily be used insiead of the true cytlfiHs. (Co- 
lumella speaks circumstantially of the cnlti\a!ioii rtf (yfisits^ but 
not where he is speaking of plants for fodiler, but of nurseries, 
and says, (1. v. c. 11.), At priursynam Jinein t/hri fnnatnus, dc 
cyiiso dicere te7npestivnrn cst Then Ibllows an entire cliapter 
on the culture which seems, however, to have been 

borrowed from the Greek of Andromachus, This is ])robable 
from comparing it with the notices in Pliny, who follows Aris- 
toraachiis in his own account, l)ut, as dsual, often after a hasty 
and incorrect perusal. The Geoponica mentions the lytisns on- 
ly incidentally, and not as fcKlder (1. x. c. 3. § 8., I. xiv. c. 16. §8., 
1. XV. c, 2. § 6.) ; only (1. iii, c. 1. § 8.) it is said the eytisus 
should he cut green in January ; which direction is taken 
tX, Kou rm Kt;mAwv, and from some Roman writers, who 

doubtless had their information from Aristomachus, since the 
time of thd year which is mentioned agrees better witli the cli- 
mate of Egypt tJian of Rome. Wc also find (1. xvii. c. 8. § 1.) 
the account of Didymus, that milch cows should he fed with 
Cytbu,9 or Medica^ hut tliat it should be thrown to them hut 
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occasionally. There is, therefore^ no [iruof', that among the an- 
cients the ctjHms was much cultivated as fodder ; and the pro- 
fx>sal of Aristomachus seems to have met with tiie same fete, 
which has attended so many projiosals of our modem learned 
economists. Although the learned poet at the court of the Pto- 
lemies, and his imitator Virgil, frecjuently speak in their poems 
of the cytis'iis^ it does not follow that the plant was generally 
cultivated. 

A very ancii^nt fodder is the Hcrba medka. Theophrastus 
mimtions it, and says manure injures it, (Hist. PI. 1. viii. c. 7. 
§ 7. ed. Schn.) Dioseorides (i. ii. c. 177.) describes it as the 
r^tspv>iXcv ( Pmralca intnm'mosa but with small leaves, seeds 
sembling those of lejitils, ancp twisted pods. The latter mai'k, 
which is an chseiilial one, is wanting in our editions, but there is 
a hiaim ' ; and in the Arabian translations the wmds are found. 
He adds, that the plant is cultivated for fodder. I'his exactly 
suits the Afaifrtigo the Lucern, What Columella says 

(I. li. e. 11.) of its i ulture, and of its lahting for ten years, like- 
wise agrees with this. Of the name, Phny says, (1. xviii. c. 16*) : 
AlciUca (wtenia ( tiam Graida, ct a Aledis advecta per holla Per- 
sarinit (jut'i. Dartna intulit. The lucern is not a native of Eu - 
rope, for it <iniy gi'ows wild where it is now cultivated, or for- 

meriv had been. It also is easily frozen in cold climates. 

*/ 

Of the Vetch, ihe Pr 'igvncJht Firmwi Grm um and the Rrvl- 
I liave alreatly ^spoken. Pliny has explained what the an- 
cients ekikd farrago and ocymiivi^ (1. xviii. «. 16.) The for- 
mer consislvS of beer or barley sowed along w ith vetchc‘S ; the latter 
of a mixture of beans, vetches, Rrvilta and Aveiut Grrrca^ ml 
non eadit srmcn. What this A vena Gra:ca> is, we cannot exact- 
ly determine. According t6 Varro, this mixture has tlie or^- 
7nn7n from moist, because it grows rapidly. But in Pliny’s 

time, ocijimim was altogether unknown. An improved hus- 
bandry had done away with the mixed fodder. 

Grains and Culinary Plants. 

Most of the species of grain which we grow . in Europe* are 
from foreign countries, and are not naiives of Europ^. On the 
other hand, most of the garden plants and greens are natives of 
Europe, and have been transplanted to other parts of the world. 


Vicia ervilia, Ervum ervilia, Linn, 
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'The west h«is thus in some measure rcp.'iid to the cast what it 
received from it, and it has thus obtained a share in the pmmo™ 
tion of human happiness. Only some kitchen plants, those of 
the cucumber kind, come from warmer regions ; and the leek 
species have an unknown native country. 

The Cabbage {Brasukn olcracca) was very caily known. 
Pythagoras wrote respecting its healing powers, as Pliny in- 
forms us, (1. XX. c. 9.) ; and although this piece of information, 
like many others attributed to l^ythagoras, may be wilhoul 
foundation, it yet shews thq^. the use of the cabbage was consi- 
dered as very ancient. In the Homeric writings, perhaps from 
accident, there is no mention of the cabbage. But, at a later 
period, it is frequently mcntionKil by Aristophanes. The (Ad 
Greeks named the cabbage : afterwards tlie lianic of the 

curled variety, was g;ivcn to the whole specits. ^fite 

Scholiast on the Plutus of Aristophanes says dislinctly, (ed. 
Brunk. p. 54 k), that which the ancients called is now 

called ; and Athenmus explains by (Deip- 

nosoph. 1. ix. e. 9.) There is, therefore, no reason f{>r cx})lain- 
ing by radish with Theophrastus, as Schneider has just- 

ly remarked. Although the ancients have not exactly described 
the cabbage, yet their accounts of its varieties, the manner <A' cul- 
tivating it, and oven flic name {caidis)^ arc sufficiently distinctive 
of this plant T'lieojihrastu.s, ('ato, Pliny, and Athemeus, .s})ea,k 
of the vaiietic.s of cabbage in such a mavJticr, that we are able 
to recognise scvor*al ol' the varictie.s wliich are still known. The 
curled cabbage is called <rgX<vK<r<oj, because it is curled like the 
curled parsley ; and this first had the name The white 

cabbage was also known to the ancients^ as is evident fiom the 
descrijnioii of the head {caput) in^niny. But I find no traces 
of cauliflower, because the npim^ which ivS understood to denote 
it, is a species of sprat, and Prosper Alpinus speaks of cauli- 
flower in Egypt as a new discovery. The ancients blanched 
the flower-stalks, by binding the leaves together, and then they 
ate them. They also speak of a cabbage on the sea-shores, 
which hast round leaves, and is of a sharp taste ; probably they 
m€i|n the' wild cabliago, not Br, aretkn^ which is shrubliy. 
(>iim>age grows wild on tJio sea-coasts of England in several 
places, and Sibthorp found it on tlic coasts of Greece. It is sin- 
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jrular that it grows wiki only in such iVifrcrcnt regions ; and it 
is very pro})able, tluit it formerly grew wild on other coasts of 
Europe, but was gradually extirpated by the cattle. The cul- 
ture of sea-cabbage {Crambe maritlrtid)^ a plant whicli gri>w$ 
wild on many of tl\e coasts of Northern Europe, is entirely new, 
and has not yet become general in England. In Cliina a pecu- 
liar species of cabbage is cultivated^ called by Jlairow Brasslca 
ort^ii tails* y which, however, ought not to be confounded with 
Brasska orlcntaUsy Lin. 

Theophrastus places three garden-plants together, (Hist. PL 
L i. c. 14?. § cd, Schneid.), /Smtcv, the 

second he ascribes a straight descending root, from which all the 
other I’ools come, (L. li. c. 2.V/ According to Dioscorides, (1. ii, 
c. 145.), some call it blade is eaten dressed, it 

is blaticlu'd. Ayrstophanus mentions it. The Romans trans- 
lated fkyhci(pd%L', by AtnpUWy (Plin. Uisf. Nal, 1. xx. c. 30.) ; but 
they alKml lew means of enabling us to ascertain it more coirect- 
ly. In general, then* AtnpUw is conHdered as an Alnphw hor- 
icnsl'iy and there is nothing .against tlee idea, hut nothing that 
conlinns it. Alnphw horivunH was found by the cider Gmelin. 
growing wiki in Southern Siberia. The is generally men 
lioned to have lieen the AruaranihuH hlitfini. The notices of Uie 
ancients, of I'liny, Dioscorides, and Galen, arc so short, and so 
little desci’iptive, that the opinion above stated rests merely on 
tradition. Formerl^i this plant was more generally eaten than 
at present. In I’ortngul, the greatest number of dilferent spe- 
* cies of amaranths (not Am, blltum) were eaten under the name 
of Bralos,, which, from the usual practice of this language of 
changing; /, after a consmiant in the beginning of a word, into r, 
as also by the fi'cquent chaiTge of / into c, and of t into ily lm>s 
doubtless arisen from Blltum. A. inavgostanus and gmgetiem 
are the most common plants in Northern India. Probably the 
ancients did not even eat A, blUmUy but A. (dbnSy and perhaps 
some other species, which are more tender than A. blituruy and 
are more, common in the south of Europe. 

Regarding Spinage {Spmacia olcr(tced)y Beckman (Hist of 
Inventions, iv. 116.) has instituted some such inveslligation as 
might be cxp6ct(?d from this industrious scholar. He has shewn 
tliat no trace of this plant is found among the ancients, but that. 
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*"ia&cc 5 ording to Du Fresne’s Gh$$firy^ Spinage is firfet meiitioiK^d 
in the middle ages. I add to this, that among the Arabians 
Spinage was well known, although they did not reckon it worth 
their while to describe it, as appears from Ebn Baitar. Yet the 
nam^ Spinuchia seems to be the original, for the Arabian name 
has not the appearance of ah original Arabic w»^ord. The Span- 
ish word Krauty which is qpoted by some authors, is doubtless 
a «ci>rruption of tlje Arabic word, which is written Hospanach 
and Hispanach. The native country of spinage is unknown. 
But Marshal of' Biberstein /ound a nearly related species, Sp. 
Utrandra^ growing wild in eastern Armenia, which is also eaten 
by the natives ; and he thinks our Sp. oleracea is merely a va- 
riety of it a very likely .supposiW>n. 

A garden-vegetable, w^ell known to the ancients, was the Liu 
pathum^ and there is no doubt that it is the Rume:r patientia. 
Dioscorides describes several spe(;ies oH' La pat hu in, (1. ii. c. 140. 
141.), but it is difficult to deduce any thing from his descrip- 
tions. Some expressions of Theophrastus (1. vii. c. 2. S; 7.) 
are characteristic ; those which relate to the size and strength of 
the.Toot, as we see in liiirtuw patientia. The plant grows wild 
on the elevated meadows of middle and southern Europe. 
Tlius says Horace, llerha lapathi prata amantis. Pliny asserts 
that the wild Lapatfium is better than the cultivated, and al- 
ways contains more acid. Formerly Rmnex imtuntta was much 
eaten as greens in Germany, and to thi^^ day it is occasion- 
ally cultivated asc greens, under the name of English Spinage. 
The name Patientia is derived from the French y»'ov& patience.^ 
because it is eaten at a time of the year when there are few 
greens, and people arc forced to make hse of this. Under the 
species of Lapnthum.i Dioscorides A'lso mentions the or 

Our Sorrel {Rumex aeetosa^ cannot bo this plant, for 
it is described as l)oing very low; pix>bably it is the Rumex 
scutatus'y the Garden-sorrel, a plant which i» very common in 
the whole of soutJiern or central Europe. 

or Laciuca^ if we judge by the name, which 

remains uuchixnged In all the modern tongues, is, our Ladnim 
nativa. The plant was too Avell known to be particularly de^ 
scribed, What the ancients say of tile effects of Lactuca^ does 
not oppose the idea, that our Lartvea was the same with the 
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Lacluca of the ancients. Even the milky juice, whence the 
name Laetuca^ pointvS out this identity. But some related plants 
sceni also to have received this name. The Lactuca with 
thistle-leaves, mentioned by Theophrastus (II. PL 1. vii. c. 4. 
/ is probably a curled variety; but the broad-stalked, from 

; stems of which garden-gates were made, was, although a 
monstrous production. yet a related species. 

Under the name at present two spe- 
cies included. Where wild, is quite unknown. 

The wild Lactuca of tbeahcients ^Dioscorid. 1. xxvi. c. 61.) is 
Lactuca vlrosa. The Lattuca was known in very early times. 
Tile ancients seem to have eaten a gi’eat many plants of the 
natural order Sc7}ii/iosculosfe^\\hich Theophrastus reckons up 
under the names u^uKTty uya^v^Xuy vTcoy/n^U, itpiyi^uv^ and 

which were called irom the similarity of their leaves, 

llioscorides cites (1. Iv. c* 97-), which is translated 

SenenO) and the description of which agrees pretty well with^ 
Scneclo vidgartSy or some related species. But this plant is not 
eatable. Dioscoridcs also does not speak of its use as greens^ 
and does not cite this plant along with the other ]>lants used as 
greens. Galen says nothing whatever respecting it. Probably 
the word had received a different meaning in later times, 

is compared by Tlieophrastus wdth (Hist. PI, 1. vii. 

c. 11. s. 4.); but it is said to lie smixAher, softer to the eye 
rf TT^e^cQSi')^ vUid swcetcr. The comparison between it 
and Ckhoiium shews, that the plants which liave been taken 
"for it, Hijoseris^ Hcdfjpnc/is^ Hypochcej'is^ Linn, do not belong 
to it. is mentioned in this passage alone. is de- 

scribed (c. 11. s. 4.) as Aot eatable. The word is used among 
the names of garden-greens* and among tlic Ciclioracca by 
Theophrastus only, and by Pliny, who translates these passages. 
Bauliin does not comprehend why Theophrastus quotes this 
plaint among the garden-greens, and yet afterwards says it is 
not eatable. If we insert the which has occasioned so nuicli 
perplexity to Schneider, the passage (1. vii. c. 4. s. 1.) then inti- 
mates that these plants were also n/uned Aes;^«eiw, simjyly on ac- 
count of tlieir resemblance to CieJmitm. It is quite in vain to' 
endeavour to ascertain these plants, especially as later writers 
do not mention many of tlicm. To me they seem partly to de- 
*VOT.. VI. NO. 11. JANTJAllY 1833. I 
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note only varieties of Succory or Endive, which itself may be 
only a variety of Succory. (Theophrast. Hist. PI. 1. vii. 

c. 1 1. s. 3.), which is also called ^ 5^*5 (Dioscor. 1. ii, c. 160.), 
and by tlie Latins Intyhus (Galen, de Aliment. Facultat. 1. i.), 

;is so described by the,anpents, that the description suits coii^: 
pletely our Succory Thcophra^^;_'^\ 
k yii. c. 8 . s. 3 .) grows wild 

the East Indies, tlience ; but 

it is much to be species. Succory 

is well known as a wild Whole of Europe. 

Tfiere was a plant very comtttdn^ fom the earliest times 
cultivated by the Greeks and Romans, the use of which has 
been quite lost since the middl^^ ages : it is the Malva of the 
Romans, f.tet>^uxn of the Greeks. That the ancients, by the w^ord 
w hich word is usetl by Hesiod, or nieaiit one of 

the Malvavea’^ is evident, from the excellent description of the 
fruit of Plianias in Athena?us (1. ii. c. 52.), to which the Malva 
is well known to have been related. But what plants of this 
genus w^ere eaten, is not easily determined. The ancients dis- 
tinguished l:)et\\een the wilcl Malva and the cultivated, (Dioscor. 

1. ii. c. 144.); and Theophrastus says, respecting the latter, that 
it is almost shrubby, (Hist. PI. 1. i. c. 5.) Hence Sprengel also 
considers this plant to have been Lavatera (irhoredy and Sib- 
ihorp considers it as Alcea rosea, which commonly grows wild 
in Greece. But the leaves of these })]ant;> are very hard. Pro- 
bably another large, but tender, species of the IVlalva is desig- 
nated by this name, perhaps a plant which is* 

suspected to be a native of the East, having tender leaves, and 
a stem whicli is often very high. It Soes not follow from the 
writings of the ancients, that thc^alva grows wild in Greece, 
because what they call wild and cultivated plants, are often 
different species, as we have, seen above respecting L(wtuca, 
But the ancients had also another smaller species (Plin. J. Xx. 
c. 21. Afric. 1. fli. c. 8 .), which is probably M. rolundijolia. 
They made this plant savoury with sqme^ additions to it. 

The l^eet {Beta rubra, and Cicld) was well known to the 
ancients, and respecting its designation there is no doubt. The 
Romans named it Beta, the Greeks nvrxiov, or 

Theophrastus distinguishes two species (Hist. PI. 1. vii. c. 4. § 4.), 

the black, wliich wc called the red, and the w'hite. lnstead*of : 

' ■ .. * 
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these, the Romans distinguished between winter and summer 
beet, (PI in. 1. xlx. c. 8.) Athenaeus has four species of beet 
(1. ix. C, 11.), wav^>}» 3 ^oy. The tWO latter 

have been determined, the other two remain still doubtful. 
Ketvxurcv was probably the same large variety, of which Theo- 
phrastus speaks as an woody plant, (Hist. PL 1. i. e. 9., s. 3. 
Schn.) Linna'us has placed the native country of the white 
l)eet in Portugal, on the banks of the Tagus; and the na- 
tive country of the red variety in the south of Europe generally. 
The former locality is not altogether incorrect : there grows in 
that country an intermediate specious between the red and white 
beet, which, however, may well be reckoned the original species, 
and which probably grows Jil several places in the south of 
Europe. 

is not described by Thcophrastirs, Dioscorldcs, and 
Galen ; it is only named as a garden-vegetable. Tlic word has 
been translated portulaca, perhaps merely because Ilioscorides 
says of the wild Andrachne, it lias thicker leaves. According 
to the properties that have been ascribed to it, it has a tough 
mucilage. The plant has not been ascertained. A shrub also 
bears the same name, 

belongs to the garden-greens. According to Theo- 
phrastus, it is eaten raw ; w hilst, on the other hand, Malva and 
others are dressed, (Hist. PL L \ii. c. 7. § 2.) The passages, 
which have been interpreted of an edible fruit, Jiave been cor- 
rected by Sehneider, (1. \ii. c. 15. § 3.) The fruit resembles a 
grape, says Theophrastus. We must distinguish it from other 
plants of similar names, (L ix. c. 12. § 5.) Dioscoridcs describes 
the plant as a small shruh, with blackish leaves, a round, at first 
green, afterwards red or blfick, fruit. Galen considers tliis 
plant to be very astringent: it is .seldom eaten. INIany editors 
consider thi.s plant to be a physalis ; but the author was not 
speaking of edible fnrits. Neith(?r can I venture to determine 
this plant. Solamim nigrum , which has been suspected of being 
it, is not eaten raw. 

The NettlCy d)cccxv<pvi, according to Galen, was eaten greens, 
as happens at^his day in many countries, where it is dressed in* 
spring, mixed with other herbs. 

( To he cmxclvded in next Number.) 

x2! 
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Aut. XXIII . — On the Arscnlates (^'Copper. By II. J. Brooke, 
Esq. F. 11. S. Lontl. IVL G S. ike. &(*. Coiamunicate*^ hy tlie 
Author. 

X^IIIC following conununication is occasioned by a recent exa- 
mination of the crystaliine forms of the Arseniates of ( \)pper. This 
examination lias led nie to differ from the Count tie Bournon,^n 
regard to the ]jriinnry forms of the several varieties of that siil)- 
^?lance, and lias itiducctl me to adopt such others as appear more 
conqialible with the secondary forms under wliich those varie- 
ties usually present themselves. 

The C'ount has divided the arseniates of copper into live spe- 
cics ^ 

1- An ohtiiso octah<‘clron, v. Itli a rectangular bitse. 

e. A hcva'^onal juism, 

* IJ. A right rhombic prism of DV and 86"*. 

4. A fight })ris»rn, whose bases arc equilateral tiianglos. 

5. Fibrous. 

The Fh'st specks may possibly be an octaliedron, with a rect- 
angular base. There are, howovxr, striae or two planes of each 
pyramid of some of the crystals, as in Plate VI. Fig. 1., which seem 
to indicate an oblique rhombic prism as the primary form ; in 
which case, tlic octahedron may be conceived to be jiroduccd by a 
truncation of two of the solid angles of the prism, as in Fig. 2. 

I have not been able to cleave tlie crystals in any other direction 
tliaii parallel to one plane of (be pyramid ; nor have I seen any 
variety of form'among those I have examined, from which tlu^ 
primary form might, with greater probability, be inferred. 'Fhe 
natural jilanes of the crystals do not afilbrd sufficiently good re- 
flections to give their inclination with' accuracy. They may be 
said, however, to measure, over the edges of the base, about 73'- 
3(y, and 6F dO', which would give the ratios of the axis of the 
octahedron, and the edges of the rectangular base, nearly as 3, 
4, and 5. 

The primary form of the Second species appears to be an acute 
rhomboid of nearly 68*" 53', by measurement ; but, by inference, 
from C (jn P, Fig. 4., measuring 107° 30% its angle would be 
C8^ 38'. The form under which the crystals occur, is that mo- 
dification in wliich the summits of the rhomboid are very deeply 
truncated, as shewn by the dotted lines in Fig. 3., and Fig. 4. 
There arc cleavages parallel to the priman'^ planes P, P' t' " ; 
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hut the crystals arc most fissile in a direction perpendicular to 
tlic axis of the rhomboid ; that is, parallel to the temiinal planes 
of the hexagonal crystals. 

The replacement of the lateral edges of the primary rhomboid, 
as in Fig. 5., produces the planes of the supposed hexagonal 
prism. 

Several other modifications of tlie primary rhomboid occur. 
One of which produces the rhomboid, shewn in Fig. 5., 

a on b measuring about planes are brilliant, and 

tlic edges distinct ; so that 1 cjSWPt doubt the existence of the 
form. Yet tlie decrement which would produce it, is so extra- 
ordinary, being several hundred molecules in height and breadth, 
that I suppose it may be produced by some other law than 
tliat which commonly operates upon those priinar}’^ forms. 

The primary form of tlie Third is a right rhom- 

bic prism, Fig. 6., of about 111^ 45', M on M', and 68° 15', 
the crystals being usually attached to the matrix by one of the 
olituse edges of the prism. The dotted lines in Fig. 6., shew 
the j)osition of the most common form of the natural crys- 
talN, Fig. 7. ; by which it appears, tliat the diedral termina- 
tion of tliose crystals consists of two of the primary planes. 
There is a sufficiently tlistincl cleavage parallel to the planes 
M M' and F ; but the cleavage planes are very dull. Count 
Bounion has talceu a and Fig. 7-, as the prlmai'y lateral planes 
of liis rhombic prism; but, as I have not succeeded in cleaving 
the crystal parallel to those planes, or perj^endicular to the axis 
of the prism, as constituted by those j^laucs, I prefer taking the 
form I have given as tlic primary one. If tlie ])lancs a and 
which incline at an angle of about 93°, arc the result of a decre- 
ment by one rov^ on the acute angles of the tenninal planes, the 
height of the prism, Fig. 6. would be to its terminal edge as 15 
to 19, very nearly. 

The primary form of llu* Fourth .npccics^ is an oblique rhombic 
prism of 56° and 121° nearly. — oblkpio from the acute angle of 
the prism, and attached to the matrix, sonK'llmes by the base, 
and sometimes by the obtuse lateral edges of the prism. The 
only clcavagx* f hare observed, is parallf'l to the terminal planes 
of the prisn), in which direction the lamina* separate ^\ilh great 
readiness. F);». 8. shews the piimarv f(»rm, in which tly (lotted 
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lines mark the modification Fig. 9. This appears something 
like a tricdral prism, where only one summit is seen ; but, in 
those crystals where both summits are visible, the triangular ter- 
minations are reversed with respect to each other, as they appear 
in the figure. Fig. 10. contains some modifications which oc- 
cur in most of* the crystals I have seen, and shews, by dotted 
lines, the direction in which the crystals are sometimes elongated, 
when attached to the mati;^”4^^j^«? ^ , 


M on M', mcifpsjRAhdUt 56* 

M on P, ' 

Pon«, - - 

P on J, - - 125® 

If tlie prism «, be the result of ^^Jeeremcnt, by one row on the 
acute angle of tlie terminal plane adjacent to the acute solid an- 
gle of the prism, the lateral edge will be to the terminal edge as 
5 to ^ ; and the small plane by would result from a decrement, by 
two rows in height, and three in breadth, on the other acute angle 
of the summit. 

The Fjfih specks of Count Bournon belongs, I believe, to the 
Thinly which I have observed to pass into the fibrous variety, 
through a series of prisms successively diminishing in siise.. 

There being a difference in the results of the analysis of these* 
substances, as given by Klaproth, Vauqiielin, and Clvoiievix, I 
have been induced to examine them again, and I am inclined to 
believe, that their composition may be staldl as follows, in atoms 
or proportions : 


Obtuse octahedron, 1 Oxide of copper, 1 Arsenic acid, 

Acute rhomboid, 2 — — ^ i — — ■ 

Right rhombic prism, 4 — — ^ 2 — ■ 

Oblique rhombic prism, 2 1 “ 


5 Water. 

II 

3 

2 


There is some unccrUiinty in the results obtained, by dissolving 
the mineral in dilute nitric acid, and apparently saturating the 
solution with carbonate of potash, which has probably occasioned 
the results of the published analyses to vary from each otlier: 
For, if the carbonate of potash be ailded, until a' precipitate of 
carbonate of tapper begins to appear, which is not re-dissolved, 
and the arsenic acid he then precipitated by an excess ol nitrate 
of lead, a portion of arsenic acid sometimes remains in the solu- 
tion ; aud when the excess of lead has been precipitated by suL 
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pliatc of |X)tash, and carbonate of copper been tJirown down by 
carbonate of potash, the carbonate of copper has sometimes con- 
tained a sensible portion of arsenic acid. 

I have observed, that arsenic acid, when dissolved in distilled 
water, does not decompose carbonate of potash. 

London, 1 
November 1, 1821. j 


Art. XXIV . — Remarks on the bisensibUity of the Eye to cer^ 
tain Cohmrs, By John Butter, M. D., F. L. S., M. W. S. 
&c. &c. ; Resident rhysici|in at riymouth. In a letter to 
Dr Brewster. ^ 

My Dear Sir, 

TILkowikg how mucli you have directed your attention to tlie 
subiect ()t‘ optics, and that every v<‘iriation connected with tlio 
ordinary pheiioineiia of vision is interostliif^ to you, I transmit, 
without farther apology, the particulars of the following case, 
whicl) my friend, Dr Tucker of Asiiburton, Devon, has lately 
made known to me in the instance of his own son : About two 
years ago, Mr Robert Tucker, who is now aged 19, and the 
eldest member of a family of four children, discovered that ho 
was unable to distinguish several of the primitive colours from 
eacli other. lie was employed in making an artificial fly for 
fishing, intending to have constructed the body of the fly with 
silk of an orange colour, whereas he used that of a gixcn. 'When 
the error was ]X)inted put to him by his younger brother, he 
could not believe it, unti'# it was confirmed by other ])ci-sons. 
Thi eads of orange and green silk were tlicii twisted round his 
fiiigcr, and he could not perceive any diflbrcnce in them, but 
tluHight them to be the same coloured thread twisted several 
times. This circumstance led to a trial of his powers for dis- 
tinguishing other colours, and the following are the results which 
have been ascertained, taken correctly by freqtt^t rc^tition, and 
confirmed by the trials made in. my pres<g^. Many of the 
leading or primitive colours, he neither knb^s when they are 
s]K!wn, nor remembers after |hey have been pointed out to him. 
•Certain colours arc confoui^^ with each other. Orange be 
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{Balls green, and green colours orange; red be considers as 
{brown, and brown as red ; blue silk looks to him like pink, and 

jrink of a light blue colour ; indigo described as 

purple. The 

seven prismatic colours seen in the Spectrum, arc 
the following manner : 

described in 

CoLouas. 

CoLOuns. 

1. Red, mistaken for 

Brown. 

2. Orange, 

Green. 

3. Yellow, generally known, but sometimes taken for 

Orange. 

4. Green, mistaken for 

Orange, 

6 . Blue, 

Pink. 

6. Indigo. 

Purple. 

7. Violet, 

Purple. 


So that the yellow colour alone is'^knowu to a cin-tainty. The 
colours were hhewn to him on silk, on feathers, and in Syme\ 
book of colours, wilJi uniform result. lied and brown colours 
appear the same, as well as green and orange, blue and pink, 

• aiul indigo and purple. With the exception of black or white 
objects, which he seldom mistakes, all colours are by him divid- 
^ into three classes, viz. 

Class 1st, Includes red and brown. 

• 2d, blue, pink, indigo, violet, and purple. 

3d, green and orange colours. 

He can generally say, with certainty, to which of these three 
classes any colour belongs, but he mistakes one colour for ano- 
ther. A difference in the shades of gi’cerf he can distinguish, 
though not the green colour itself from the orange. Soldiers'^ 
scarlet coats appear ^ed. Grass looks green ♦. The colours of 
horses are quite unknown to him, except a white or black horse 
A bay, a chesnut, and a brown lior^e, is described of the same 
colour. The colours of the raiifbow or of the Moon, appear 
nearly the same, being twofold ; at least, two distinct colours 
only are seen, which he calls yeUoze and bhic. A blue coat, 
however, he can distinguish from a black, but this circunisiancc 
may be owing to the metal buttons in the one coat, and not in 
the oth^; vest is always knofm to him. By day^ 

iic caHed" lake red, and crimson red imrple^ in Wer- 

» ; • Uis of colours, and composed o( 

yellow and W.ue, mission ®very substance except on grass 
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nerd’s book erf colours by Syme ; but by candle-light this error 
was detected, and the colours were called with a tinge of bluo^ 
Black, which is the negation erf all colour, could not be eiistio^ 
guished by him from a botfle-green colour, in one instance^ 
though the difference was quite obvious to myself Black, white, 
and yellow bodies arc, however, recognised with tolerable cer- 
tainty ; though the shades of white, which again is but the beam 
of all colovyjjs, arc^not distinguishable. The shades of green 
exin be distinguished from each other, as already stated, though 
none of them are known from orange. Duck-green, he called a 
red, and sap-green an orange colour. If he closed one eye and 
looked with the other, the results were not altered. His health' 
has been good. This defeat has not sprung froin disease, it 
bears no relation to nyctalopia or amaurosis only in its probable 
seat ; It is natural, not morbid. 

Description of Eyes , — Mr R. Tucker’s eyes appear to be very 
well f)rmcd, being obldtc spheroids with cornea^ neither re- 
markably convex nor flat. Iridcs light ash-colour. His vi- 
sion is exceedingly acute. It has been frequently exemplified in 
finding bird’s nests, in shooting small birds, and in reading mi- 
nute print at a short or long distance. Light appears to him as 
light. He sees the forms of surrounding objects like other peo- 
ple at noon-day, in the twilight, and at niglit. In short, his 
sight is remarkably good in any light or at any distance. His 
grandfather, on his mother’s side, seems not to have possessed 
the faculty of distinguishing colours with accuracy. 

General Remarlis , — Physiologists may speculate in ojnnion, 
whether^or not this deficiency in the faculty of+pcrcciving colours, 
as exemplified in the instance of Mr li. Tucker, depended 
on the eye as the instrument and organ of vision, or on the 
sensorium to which all impressions made on the retina of the eye 
are rrferred, and in which the faculty or power of discriminat- 
ing colours is supposed to reside. Vision, regarded as a sensa- 
tion, istonly one medium of communication, which the brain or 
common sensorium has widi the external world. Theptlier senses 
afford other media. If an eye secs objects clearly, distinctly, 
and quickly, vision cannot be considered defective. The lacul- 
ty, wliatcver it may be, wheresoever it resides, of discriminating 
tlic differences between different objects, certainly is noUconfintd 



3 SB Dr Butter on the Imemibility cf the Eye 

to the eye. The eye is but an optical instrument, serving to the 
puiposes of vision ; the judgment exercised upon the visual sen- 
sations, is an after process, and Resides not in the eye. Still, 
however, the construction of the visual organ, modifies the ap- 
pearances of objects presented to it. All eyes do not see equally 
well in the same light. Nevertheless, there is a standard of vi- 
sion which we call common. A difference in the vision of eyes 
depends, not unfrequcntly,' on tlie colours yf tlie||jis and tape- 
lum. In Albinos, the iris is red. They cannot see distinctly 
in the day time, because the^red rays of the sun are possibly re- 
flected, while the rest may be absorbed. It is probable that the 
red rays may be reflected from tl^e iris when most closed, in Al- 
binos, because in them there is a deficiency in the pigmentum 
.nigrum or black coating, which covers the choroid tunic, and 
which being wanting, allows the rays to be more reflected and 
less absorbed than they are in human eyes generally. Hence 
the pupil is almost closed in Albinos. Red, we know, strikes 
the eyes most forcibly, as it is the least refrangible colour. In 
optics, it is proved that red bodies reflect the red rays, while 
they absord the rest, and green colours reflect green rays, and 
possibly the blue and yellow but absorb the rest. Still, how- 
ever, the consciousness of colours does not depend on the colour 
of tlie iris, because one person having a dark iris, and another a 
liglit grey, can distinguish colours equally well nor on the ta- 
petum, by the same rule, though tlie use of this coloured mat- 
ter in the eye, is 'not yet well made out. Herbivorous animals, 
as the ox, are supposed to have the tapetum in their eyes of a 
greener colour tl|(in carnivorous animals, in order to reflect the 
green colour of the pasturage : but this explanation, given by 
Monro primus^ does not hold good, for the hare, wdiose tapetum 
is of a brownish chocolate, and the stag, which has a silvery blue 
tapetum inclining to a violet, is actually herbivorous with the ox. 
In man and apes, the tapetum is of a brown or blackish colour ; 
in hares, rabbits, and pigs, it is of a browpish chocolate. The 
ox has the^tapetum of a fine green-gilt colour, changing to a ce- 
lestial blue ; the horse, goat, and stag of a silvery-blue chan- 
ging to a violet; the sheep of a pale gilt green, sometimes blue- 
ish ; the lion, cat, bear, and dolphin, have it of a yellowish-gilt 
pale ; i)ic dog, wolf, and badger, of a pure white, bordering an 
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Wue. The use of the tapetum and of the pigmentum nigrum, 
oan scarcely be said to be known. We can only infer/ that th^ 
tapetum, if white, might reflect all the rays and absorb none, 
and if black, as in man, it should absori^all the rays and reflect 
none. “ II est difHcilc,'*’ says Cuvier, de soupconner Tiisage 
d'une tache si eclatante dans iin lieu si peu visible, Monro et 
d’ autres avant lui, ont cru que le tapis du boeuf est vert, 
pour lui representor plus \ivcment la couleur de son ali- 
ment naturel ; mais cette explication jie convient pas aux au- 
tres cspeces.” Cuvier, Le^ems (KAnat. Comp. tom. ii. 402. 
Birds and fishes may perceive colours as well as animals, though 
they have no tapetum. The vision of man is regarded the most 
perfect, and defective vision, in old people, is sometimes produ^ 
ced by a deficiency of the black paint. These considerations do 
not, however, lead us to suppose, that the facmlty of distinguish- 
ing the harmony of colours depends on the eye, any more than 
the concord of sounds docs on the ear. The eye and the ear 
can be regarded only as instruments for bringing the sensorium 
or <liinking principle of man and animals acquainted with what- 
ever is visible or audible. The faculty, therefore, must reside 
elsewhere. Quickness of vision never made a Newton, nor deli- 
cacy of hearing a Handel, nor fineness of touch a Reynolds, 
nor acuteness of smelling a Davy, nor accuracy of taste any phi- 
losopher whatever. For all that man secs, hears, touches, 
smells, and tastes, constitutes only a specific difference in his sen- 
sations. These several sensations are comparted, judged of, ancj 
distinguished from each other, bjr some internal principle which 
does not reside in the o^ans themselves, It is this principle or 
discriminating faculty of colours which is wanting InMrR. T ucker. 
l^ressure made on the optic or auditory nerves entering the 
brain, will paralyse these organs which can neither see nor hear, ‘ 
unless their communication with the brain be preserved. Am- 
aurosis sometimes arises from disease in the brain, and deafness 
from a similar cause. The brain is the sensitive centre which 
feels all the sensations of light, sound, odour, and taste. In 
palsy, the latter is often annulled. In the instance of Mr R. 
Tucker, there is no evidence whatever, to lead a person to sup- 
pose, that defect exists in the functional office of his eyes, for his 
yision is quick above par. Where, therefore, does the {ault lie ? 
His eyes do their office, but the subsequent processes of per^eiv- 
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ing, judging of, comparing, and remembering (as confined solely 
to colours, his other faculties being perfect,) arc deficient. We 
must seek the explanation, therefore, in physiological, and not in 
opticar science, for the ]#ienomena do not depend on the media- 
nical construction of his eyes. Yours, &c. John Butter. 

Observations on the preceding Paper. By Dr Brewster. 

From the facts described in this very interesting paper, Dr 
Bittter has concluded, that Mr R. Tucker’s imperfect vision of 
colours has a physiologiccil ‘and not an optical origin ,• and he 
proceeds in the conclusion of his paper, (which, for obvious rea- 
sons *, we have omitted,) to fortify this conclusion by the state- 
ment, that Mr R. Tucker ^i^ particularly defective in the or- 
gan of colours.*” 

In giving an account of the case of Mr Dalton, and others, 
^vhose eyes have an imperfect perception of colours, Dr Thomas 
Young has remarked, (in opposition to Mr Dalton’s opinion, that 
the vitreous humour of his own eye is of a deep blue tinge), 

^ that it is much more simple to suppose the absence or paralysis 
of those fibres of the retinal which are calculated to perceive red.” 

With regard to the existence of fibres in the retina, suited to 
the perception of different colours, we have no evidence ; but it 
seems quite sufficient for the explanation of the leading facts, to 
suppose that the retina is insensible to certain colours. 

Dr WoUaston, in his interesting paper oh sounds inaudible to 
certain ears has shewn, that ears, both of the young and old, 
which are perfect with regard to the generality of sounds, may, 
at the same time, be completely insensi\)le to such as are at one 
or the other extremity of the scale cf musical notes ; and I have 
lately ascertained, that some eyes which perform alf the functions 
^ of vision in the most pcrfect.manner, are insensible to certain im- 
pressions of highly attenuated light, which are quite perceptible 
to other eyes. Dr Wollaston has given the most satisfactory cx- 

* We have^ received various {phrenological communications for insertion in this 
Journal ; but independently of the opinion which we entertain of this branch of 
modern study wc c^ld make no apology to our readers for inserting such ar- 
ticles, when wc arc obliged to omit one half of the papers that arc sent to us on 
subjects of substantial science, 

■f* See this Jmrnat^ vol. iv. p„ 158, 
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planation of this partial insensibility of the tympanum^ and I con- 
ceive, that the insensibility of some eyes to weak impressions of 
light, reqiiires no other explanation, than that eitlier from origi- 
nal organisation, or some accidental cause, the retina of one per*- 
sftn may be less delicate and less susceptible of luminous impres- 
sions than the retina of another, without being accompanied 
with any diminution of the powers of vision. If a iound ear, 
therefore, may be deaf to sounds of a certain pitch, without our 
l(X)king for the cause of this in the form of any part of the brmn, 
why should we appeal to such an uncertain guide for an expla- 
nation of the analogous phenomenon of the insensibility of the 
eye to certain ccjjours ? 


Art. XXV . — On Cryolite^ ; a Fragment of ' a Journal hy 
Sir Charles Giesecke', P.R. S. E., M.R.LA., M. G. S., 
&c. and Professor of Mineralogy to the Royal Dublin Society. 

J?owARns the end of September 1806, on returning from my 
niineralogical excursions around Cape Farewell, and part of the 
eastern coast of Greenland, I was informed by one of the Green- 
landers who accompanied me, that they sometimes found loose 
pieces of lead {Akertlok of the natives) in a frith to the north- 
ward of Cape Desolation {Nunarsoit of the Greenlanders), but he 
could not tell me the exact spot Though the unfavourable sea- 
son was already advanced so far, and the equinoctial gales had 
begun blowing so violentfy as to make it unaclvisable to venture 
upon such a doubtfid I resolved to go in search of 

the place, as we were jtear to the mouth of the frith in (][uestion. 
The name of the frith is Arksut^ (Engl, the Leeward) : it was 
divided into two arms ; that on the right of the entrance had a 
south-easterly, that on the left an easterly direction. I steered 
up the easte^ ann about sixteen mifes, and put on shore at dif- 
ferent places. I already began to despair of finding lead, when I 
observed, at some distance, but near the shore, a snow-white spot. 
At first sight, I suspected it might be a small glaoier ; but con- 

• I know no name in the system of mineralogy more exiiressive of the exter- 
nal character an^l the fusibility of this substance, than that adopted by my de- 
ceased friend Dr Abilgard, late Professor in the University of Copenhagen, who' 
• was the first who noticed and analysed this substance. '* 
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sideriiig that no such thing could exist, at this time of the year/ 
so near to the sea^ I landed, and I found, to my great astonish-i 
ment, a bed of Cryolite, the geological situation of which had 
been hitherto so doubtful. 

The islands wliich lie across or shut up, as it were, the mouth 
of this friA, consist of coarse granular granite. The lofty moun^ 
tain Ko^^amiedluat (EngL the clifted rock with the long 
tail), which rises on the left ^ide of the entrance of the friths, and 
which is a landmark to the navigator, is composed of the same 
granite^ but with overlying sienite, the felspar of which is beau- 
tifulljr labradoric. -This granite continues uninterru}>tcd for 
eight miles on both sides of the frith of Arksi^ when it disap- 
pears and alternates with gneiss. * This gneiss forms the shores 
on both sides of tke frith for from* seven to eight miles, to the 
spot called Ivxlcat by the natives, where the cryolite is found. 
The name Ivliccct (from ivilc^ grass?) was given to this place by 
the Greenlanders, on account of its peculiar fertility. The place 
was formerly visited by them during the summer season, on ac- 
count of its being a good place for fishing and drying AngrnaJtsat 
{SalmoMrcticus^ Lin,, the Lodde of the Norwegians), but it was 
deserted twenty years ago on account of the increasing floating 
ice. Hence it arises, that we owe the first discovery of cryolite 
to the Greenlanders, who, in finding it to be a soft substance, 
employed the water-worn rounded fragments as weights on 
their angling lines. In this shape^ the first specimens of cryos- 
llte were sent by the Missionaries as: W^^thnc^aphical curiosity 
to Copenhagen. It wa» of course iat^rrectly stated in some 
periodical papers, that the cryoli^ was discovered by me ; I only 
found its geological situation, and I daire?^y by a mere accident. 

The cryolite is found, as I mef.tioned before, near to the 
shore, resting immediately upon gneiss. This rock, which here 
forms the shore of the frith, is under water during the tide, as 
well as the superincumbent cryolite, and both are very much de- 
composed, where they are in contact with each other. The gneiss 
is metalliferous, and intersected by small horizontal and vertical 
veins of quartz, from the thickness of 1 inch to that of 8 or 4 
inches, containing tinstone, accompanied by arsenical pyrites, 
common iron-pyrites, small particles of wolfram, and litliomarge ; 
the whole bearing a striking resemblance to the tinstone veins 
in Saxoity and Bohemia. The tinstone occurs massive and ' 
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crystallised in imperfect octahedrons; the arsenical pyrites is 
partly massive, partly crystallised in oWique four 7 sided prisms ; 
the iron-pyrites occurs only disseminat^V - 

At a distance of about 120 spot, there is 

an extensive bed of large quartz crysfl^ ^ | ^^y *tb those found 
near Zinnwald in Bohemia ; but they4^^P^i|ghout in a per- 
pendicular position, some of them n^asuring a foot in length, 
and from 4 to 5 inches in thickness, containing small imbedded 
crystals of tinstone, of the above mentioned forms. This bed is 
intersected by a nearly vertical vein of compact fluor, of the 
thickness of from G to 7 inches. 'I'he whole is equally exposed 
to the tide. The fluor contains no metallic substance, but it is 
of a singular nature. Its cdlour is reddish blue, verging to- 
wards lavender-blue ; the substance is dull, soft, and presents ra- 
ther blunt-cdged indeterminably angular fragments. Its pow- 
der is reddish-white. It emits a strongly hepatic smell when 
rubbed. The common kind of compact fluor occurs along with it. 

The cryolite rests upon the gneiss, which contains the sub- 
stances just enumerated, and forms two distinctly different beds, 
which are nearly of the same dimensions, namely, 10 fathoms 
in lengtli, and from 5 to,6 in breadth. The purest cryolite is 
that oF a snow-white colour, without any intermixed foreign 
substance, if I except a few nearly minute spots of galena. 
Its colour passes gradually into greyish-white, when it a|>- 
proaches to the other bed. The greyish-white variety on the 
surface very niucli resembles ice, which has been corroded and 
grooved by the power of the sun’s rays. In these fissures, we 
.sometimes ob.scrvc the threefold cleavage of this substance beau- 
tifully displayed. Fragments of quartz and sparry iron-ore in 
rliombs sometimes occur in '^he greyish-white variety. 

The other bed is separated from the former by an elevation 
of the underlying gneiss, and has a very different appearance. 
The snow-white and greyish-white colour is changed ^adually 
into reddish-white, and passes, in proportion to the quantity of 
the imbedded metallic substances, into orange-yellow and brown- 
ish-red, Wc find, in the reddish-white variety, quartz crystals 
and particles of flesh-red felspar; in the orange-yellow and 
brownish-red varieties, spany iron-ore, iron-pyrites, copper-py- 
rites, and galena, occur in great abundance. Sparry iron-ore oc- 
turs massive, and in rhomboidal crystals, accumulated in groups 
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of considerable size. Its colour is always dark blackish-browri^ 
and the surface of dif; c^ftals partly tarnished, partly decomposed. 
I found some hollow, and some filled with particles 

of common ^al ^^^ ^^l'ronypyrites occurs generally massive, 
rarely crystaB^p^^HP^ dodecahedrons.^ Copper-pyrites 
occurs only m gal^a. The galena of this place 

has the peduliai^'pt^Jpeii^y of melting calmly before the blowpipe 
into a globule, without the least decrepitation. Some fragments 
are covered with a yellowish-wWte and greenish-white coating, 
wliich, when held to a candle, bumi^ with a blue flame and a 
sulphureous smell. This kind of galena presents mma pro- 
perties of native lead, as the sulpliur appears to be elicited, and 
the ore reduced by the action of the sca-water or the atmo- 
spheric air. Gralena occurs here disseminated, massive, but rare- 
ly crystallise^ in perfect cubes, and in cubes truncated on the 
angles and edges. 

This variety of ' cryolite (I may perhaps call it in a geologU 
cal view Metalliferous Cryolite) was not known in Euro[X5 be- 
fore I visited the coast of Greenland ; because, owing to its de- 
composed state, it waS not used for any domestic or economical 
purpose by the Greenlanders. They* preferred the white va- 
riety, which, from its colour and greasy appearance, was called 
by them Orlcsoksiksat^ (from the word orlcsoky blubber,) a sub- 
stance that has resemblance to blubber. 

I could have remained with pleasure cl^iring tlic whole win- 
ter on this spot, so alluring to a mineralogist ; but I had to pro- 
vide for twelve human beings who followed me, and who look- 
ed more for seals than for minerals. The floating ice pressed 
upon us in all directions, and it was ad^sablc to get rid of the 
frith and gain the open sea, as we ftad to clear 250 miles in a 
very boisterous season, before we could reach our winter resi- 
dence. ^ 


Geognostie Situation of Cryolite. 
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4 

J- HE want of a full and accurate description of the vegetable 
productions found in Scotland, had long been lamented by the 
botanists of that country. Separated as it is from England, by 
[)hysical differences not confined to its vegetables alone, Scot- 
land must be allowed an importance among the European coun- 
tries sufficient to sanction an attempt to elucidate its phytogra- 
phy, and to merit a peculiar Flora, Separate from that of the sis- 
ter kingdom. Whether it has been owing to the deficiency of 
botanfeal knowledge among tlx) natives, or of sufficient enter- 
prise or leisure among thosft qualified to undertake the work, 
it is not of great importance to determine ; but it ought to be 
more or less mortifying to that people, noted as they arc for in- 
dustry and the cultivation of sc‘ience, to reflect tifat the prize of 
merit in this department must he conferred on foreigners. Light- 
I'oot may be said to have been the only person previous to our 
own times, who had given any account of our plants worthy of 
notice. His Flora, admirable as it is, considering the time at 
which it was compiled, and the limited opportimity oi* observa- 
tion which he possessed, has been found defective in many es- 
sential points ; and besides fulfilling the principal intention of 
the work, namely, guiding the student to a knowledge of the 
vegetable productions' of the country, has served to show the 
adept the necessity of a more perfect work, better suited to the 
improved state of the science, and more capable of gratifying 
the ciftiosity of those naturalists who l(x>k beyond the mere clas- 
sification of the works of Di'ine Wisdom and Beneficence. It 
was reserved for Dr H(K)ker, a native of England, and Profes- 
sor of Botany in the Uifiversity of Glasgow, to present the public 
with another and more perfect Flora of Scotland. * 

A few remarks on this work, which ^ may in part anticipate, 
and partly lead to observations ol* a general nature, are now to 
be offered. The propriety of determining general rules, by 
which the plan and execution of a work on science are to be ex- 
amined, may be apparent enough ; but in the present case, the 
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practice is not deemed the most eligible, the intention of the 
writer being merely to point out, in this particular woik, the 
defidiency or completion in the fulfilment of its professed design, 
in the course of which observations of a less limited nature will 
be elicited. 

The Flora Scotica of Dr Hooker professes to be simply ‘‘ a 
Description of Scottish ]:)lants, arranged both according to the 
Artificial and Natural Methods.'’ Viewed in this light only, its 
merits must be evident to every one tolerably skilled in the 
science. It not only coinpxchends a greater number of species 
than the Flora Scotica of Lightfcxit, or the more perfect Flora 
Britannica of Smith, considering the latter work in regard to its 
connection with Scotland ; but has the superior merit of more 
accurately defined characters, of a judicious change in the ar- 
I'angement of genera under their respective classes; of species 
under their genera, and of the adoption of the numerous im- 
provements in nomenclature, description, and generic and spe- 
cific discrimination, to which the botanists of our own island 
have so essentially contributed. Some objections, however, are 
to be made, even in reference to those points, which will appear 
' in due time. Perhaps, after giving an accurate account of tlie 
genera and species, according to the Linnean Artificial method, 
it might have been sufficient to have conducted tlie Natural 
arrangement, which constitutes the second part of the work, 
in a more compendious manner than that used. And when 
it is considered' that the genera of the Linnean system are, 
and must be natural *, however the artificial character may 
be constructed ; it cannot but strike us, that in such a work it 

tr 

would be better to arrange the genera under the natural orders, 
without the unnecessary repetition of generic, much less of spe- 
cific characters. But allowing that the generic* characters in 
the natural, method, might with propriety enough be delineated. 


• G^nus omne cst naturalc, in primordio tale creatum, hinc pro lubitu, et secun- 
dum ciyuscubque theoriarn non proterve disci ndeudum aut conglutinandum.—- 
Phil. Bat. * 

Character naturalis basis est omnium systcmalum. generum inlallibilis custos, 
omnique systeroaUvpossibili et vero applicabilis.— /'A jX UoU 
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a» differing in several points from those used in the artificial 
method to designate tHe same genera, little doubt is to be enter- 
tained about the impropriety of a repetition of sjjecific characters, 
or even of specific names, they being in no respect different 
from those used in the artificial method. 

The ^noptical Tables of the genera, at the head of each class, 
are, in general, perspicuous and neat. But it is apprehended 
that several of them are tcK) intricately methodical for the stu- 
dent ; and the predilection for synoptical arrangement, which 
characterizes the acute Muscologisti^ is displayed, wherever an 
opportunity occurs. The (xrasses, for example, one of the mpst 
{perplexing to the beginner of fhe natural tribes j ai’e arranged 
with a degree of division and subdivision that cannot fail to 
puzzle the novice who has not a natural turn for the minutiae of 
arrangement. 

This intricacy of division iv move remarkable in the Crypto- 
gamic Orders, where indeed it is more necessary. But could it 
not be so managed, that a few divisions, such as those recom- 
mended and used by Linnaeus, might be ifiade sufficient to pre- 
serve the generic characters in their proper places, and, insteatl 
of puzzling the student, serve as a clue to guide him directly to 
the genus for which he searching *? And is it not to be 
apprehended that a too frequent division abstracts from the 
naturality of the essential character 

The division of Jjx?cies ought in particular to be perspi- 
cuous, and, if possible, not to be subdivided, simplicity or 
unity being the essence of perspicuity. And it cannot but be 
regretted that the Hyppums, Bryums, Jungermanniae, Leca- 
norae, and others, cannot b^reduced to the regular method fol- 
lowed with less intricate genera. A want of uniformity is thus 
produced, which in an artificial system ought to be studiously 
avoided. But this want of uniformity is displayed also where 
there is less excuse for it than in the genera mentioned. The 
genus Rosa, of which there are only ten species described, has 


* Synopsis est dichotomia arbitraria, (];u9e instar vise ad Botanicem ducit, Li- 
mites autem non determinat . — PkiL BoU 

Clavis Classium synoptica eSt ex artis lege, ne ronfundantur, distingnenda. — 
Phil. BoU 
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half as many divisions as species, and each division dignified 
with a name in capitals and a long character in Italics, as if it 
really constituted a natural order. A method of this kind may 
do well enough in a Monograph, but in a Flora regularity and 
consistency should be preserved : and whatever merit Mr Woods 
and Mr Lindley may have for their prolix descriptions*of Roses, 
Dr Hook^ can have little for adopting their method, when it 
stares the other genera of his arrangement out of countenance, 
by its disproportioned figure. 

The construction of the ^Generic Characters is, in the next 
place, to be considered. The necessity ©f certainty, conciseness, 
and perspicuity, in this departn^nt,. must be too obvious to all 
to require elucidation. And in reference to those points, the 
generic tables of the Flora ^cotica merit in general the greatest 
praise. There are, however, exceptions. The essential charac- 
ter, taken in the strictest sense, made up not so much with a 
reference to artificial system or to synoptic conveniency, as to 
distinctive natural characterization, is certainly the best when 
attainable. But ca^s exist where it cannot be obtained in this 
purity, and where recourse must be had to a more prolix, but 
perhaps equally certain method. Allusion is here made to the 
practice, in extensive natural orders which happen to coincide 
with tlie artificial arrangement, of selecting certain points of 
contrast. In Didynamia, for example, the calyx and upper lip 
of the corolla; in the Grasses, the calyx, torolla, and sei^, are 
taken for jxnnts^of contrast. Now, in such a case, would it not 
be better to preserve a certain regularity without deviating from 
it, unless in the case of a single natural character taken from a 
very remarkable peculiarity in lbnii,and to construct tliose part- 
ly factitious characters with an uniformity that might leacl the 
student at the first glance to detect the genus of his plant.? 
The synoptical Generic Table of the Grasses displays this want 
of uniformity, which ought in every case to be avoided, and 
whidi in this particular one is a source of confusion. ' Objection 
must also fee made to the manner in which the seed or fruit is 
used in the Grasses. In some it is not mentioned at all, in others 
it is mentioned where it caii be of little use. In truth, however, 
the characters taken from the seed are of little importance, there 
being nothing in the rircumstance of its being fixed or free, to 
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constitute more than a divisional character. Pentandria Digy- 
hia, consisting of the Umlielliferae; labours under similar olyec- 
tions: but the fault in both cases is more dependent upon the 
difficult nature of those orders, than on Dr Hooker’s arrange- 
ment. Howevel*, this in no degree takes from, the truth of the 
assertion, that where points of contrast have been chosen, they 
should be strictly adhered to, and exhibited with clearness. 

In regard to Specific Characters, the same remark acquires 
the same force : and here a deviation from order is more blame- 
able, as there are generally fewer cjluscs of distraction, and the 
characters are more readily comprehended by one sweep of the 
eye. In the species of Ppa, for instance, there is not sufficient 
adherence to regularity. The characters here might be taken 
from the panicle, spikelets, florets, culm, and root, unless a 
more compendious method should be devised : — and let it not 
be imagined that sj)ecific characters are the more correct that 
they are verbose, and taken from many circumstances. Linnaeus 
confined himself to a few, and made his characters concise ; and 
though instances occur in which a greater profusion of words is 
necessary than he was in the habit of using, it should be re- 
membered that the strength of a character is in general propor- 
tioned to its concentration. The idea of limiting the number of 
wen'ds to twelve may be ridiculed, but the sense of propriety 
which led to it must not be censured; and as Smith justly ob- 
serves, his remark, that ‘‘ Genuine specific distinctions consti- 
tute the jicrfection of natural science, is strongly confirmed by 
the great inferiority of most botanists, in this department, to that 
great ndan, and especially by the tedious feebleness and insuffi- 
ciency displayed among fhosc who court celebrity by despising 
his principles.” Let us compare the characters of the species of 
Hieraciumy for example, in the Flora Scotica, some of which 
have from thirty to fifty words, with the characters Commonly 
given by Linna3us ; and we will be convinced that the latter are 
preferable, and that the former, though assuming the form ra- 
ther of descriptions than of essential characters, are deficient in 
point of strength and perspicuity 

In examining the Flora of a country, one of the most impor- 
tant criteria exists in the completion or defection of the number 
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of species. In this respect^ very i’ew individuals indeed can 
judge with accuracy ; and^ probably in this particular case, 
none who have not subjected themselves to the same labour, 
and enjoyed the same advantages as our author. But that 
there are deficiencies, could easily be shewn. The following 
may serve as a specimen : Sonvhxia on Don Braes, 

near Aberdeen ; Vlcia biiliynica^ — not uncommon about Aber- 
deen ; Eptlobhim roscim^'^irx the outer Hebrides. 

The common Grey Oat of tlie North Highlands and He- 
brides has an equal right tq. be admitted with Arena fatna^ oi’ 
Agrostemma Githago^ occurring in corn fields in various parts 
of Scotland. 

The low, robiist Alpine .funiper, so common in the Hebrides 
and West Highlands, where the common kind is not seen, is 
worthy of particular notice, jI' not as a sjiecic's, at least as a va- 
riety 

A pentandrous Cowdlunt^ very difrert‘nt front C. scrnulc- 
candriwij but growing along with it and C, ictrandnnn^ in va- 
rious parts of Scotland, along the coast : — 

NupJiar — — , differing so muclt from A^. fatea^ as to he at 
least a variety, if not a distinct species, and approaching in cha- 
racter to N. minima^ but much larger, plentiful in tlic (’orl)y 
Xioch, Aberdeenshire, and not seen elscwvhere. 

The redundancy of species is, in the next place, to be pointed 
out, or the admission of plants not truly indigenous. Perliaps, 
in regard to this ciubject, it would be proper in Floras to divide 
the plants into those indi.q)uUibly indigenous; tliose introduced 
by accident or design, and naturalised ; and these exotics which 
have gained but a very slender footing, not sufficient to admit 
them into thb second class. Examples of the secoiid class are, 
Tanacetum vnlgare^ Scandix odoraia^ Arena fatua^ laiperafo- 
ria Ostrnthium^ ChvVidonmm mapts. Of the third kind, those 
which are most objectionable in the Flora Scotica, appear to be 
the follow ing : Phalarls canuriemls^ Medteugo falcaia^ Cochlea- 
rm Armoj'acia^ Brassica Rapa, Cor/tm- sangninea^ AiUluniiis no- 
bilh^ Inula Ilelenium^ Cariivi Canu^ liibcs rnbrum^ R. nigram. 
R. Grossulana, Vlxna nilnor^ Polctnonhtm Ornlflar 

^ dinn ainbclkdmn, Amrurn Eurojiautn. 
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Ill a Flora intontlcd for common use, it is perhaps quite 
lenougli to select, by way of description, those peculiarities 
which are eminently distinctive. Yet, in a more perfect work, 
it might be advisable to give, the description of the species at 
full length ; because peculiarities of climate, scul, and situation, 
not unfreqiiently cause very remarkable deviations in the habit 
and form of plants, or of particular })ortions of them; and any 
one who h/is compared tiie excellent descriptions of Smith, ^\ith 
real specimens of the plants of Scotland, must have found tluit 
points of discrepancy ocx-nr, not indeed essential, but such iis 
might perplex the student, and jirove interesting to the adept. 
Dr Hooker’s descriptions, which are of the first or compendious 
kind, are generally excellent, *yet not invariably so. In ]>lants 
wliich are not liable to mistaken, such as Alchcmilla vulgaris^ 
lintomus nv}hcUatub\ Monolropa Ilijpopiftj.s^ Zosii ra vmrhia^ 
Arum vmcidaiuin^ Achun rnosvhatclUua^ itu* dest*ri[)tions are 
sometimes longer than those a!!ott(‘d to such as the (Jrasscs, 
Kpilobia, Gcrania, Carices, Salices, which are ])t'ciiliarly dlllieult 
to the beginner. It is, however., to be ke])l in mind, that mi- 
nute descriptions, deviating from the (onnuou })lan, are neces- 
sary on occasions; as wlien the plant has Iv en conroiinded with 
others, or when a species has Ir'cii improperly divided into se- 
veral, or when there is some remarkable jieculiarity in structure, 
or when the jiiaiil is exceedingly rare, or in genera difficult 
from their number yf speck's. Thus in AgroHis alba^ Tus- 
S'llago petadtes^ Farrassia palmtriSy Li?ina'^- borealis^ Carex 
and Salix, 

Remarks might now be made ujHm the numerous changes 
effected of late years anVmg genera; but this department could 
not be treated watli sufiicitiit brevity, the di.:>cussion involving 
subjects of primary impoi taiicc in boUinical criticism. On sur- 
veying the changes, however, which arc dally taking place, one 
cannot but think, wlille lie admits the propriety of many, that 
authors are rather too un>pariug of the [lower which they as- 
sume; and that botany is verging to a peilod when another 
Linnmus may be w^anted to give a new consolidation and beauty 
to its rndis ijtdigcstaquc moha. 

It now' remains to (‘on.sider the manner in wlikih the vcrnacu- 

Names, Habitats. Localities, general remarks regarding Soil^ 
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SiUiation, AlLitude, time of Flowering, and observations re- 
garding the Uses, economical or medicinal, to which plants havd" 
been or miglit be applied by tlic natives, liave been treated ; 
for such are essentially nec.essary in the construction of a Flora, 
and, althougli not mentioned in the title-page, have l)ecn more 
or less noticed tliroiigh the work. 

In looking over the volume, a Scotchman, whether High- 
lander or liOw lander, might be somewhat surprijied to find 
none of the nam(>s vvhich he has been accustomed to hoar 
among the natives. We Jiave indeed adopted the Fnglisli 
language, but the mass of the people still retain their original 
dialects ; and in a Fh)ra of our country we might expect to be 
humourtd a little in this particular. Our lllacAvort, Gucci, 
Ilot-girss, llantree, Arn, Sounxik, and other names, together 
with Neonein, Slanlus, Achlasan-Challum-cille, Seamrag, itc., 
are not less expressive, nor loss worthy of a place in a Scottish 
Flora, than their English synonyms. Some of the English 
names also are objectionable, as being, instead of vernacular, 
mere echoes of the Latin systematic names; for example, 
berous Orobt(s\ instead of the legitimate »)a!ru‘ Ileath-pea. And 
the whole Cryptogamic legion is without vernacular mnnes, 
English, Scottish, or Gaelic, excepting a very few that liave 
been assigned a place among the notes. 

The habitats^ it is believed, are correct, in as far as the plan 
used might admit. Jbery country has ks own peculiarities, 
and reference ought to be made to them. In Scotland wc have 
nearly the same varieties as those described by Tnnmcais, in his 
Phil()sophia Hot«inica. Wc have corn-fields, fields, cultivated 
places, gardens ; pastures dry and wet, meadows, marshes, 
ditches, ponds, lakes, rivers, rivulets, s})nngs, wells, mountains, 
hills, witli alpine situations and valleys, ravines, rocks, maritime 
cliffs, sands on tlie sea-shore, heaths, m<x)r.s, w'oods of* fir, birch, 
hazel, with many oilier varieties of situation. Then for soil 
we Iiavc sand, both (jurirtzose and shelly, or calcareous, peat in 
abundance, gravel, clay, marl, black soil, and their compounds. 
J‘"or subsoil we havt; granite, and gneiss of numerous varieties, 
jxirphyry, amygdaloid, sandstone, quartz, compact felspar, mi- 
ca-slate, clayslale, clay stone, ymddingstonc, greenstone, basalt. 
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arul many others less general. To have some regard to those 
in marking habitats would l)e absolutely necessary. Nor is it 
the case that every plant grows in a similar situation in all coun-^ 
tries, lienee error might arise. In marking tlic elevations of 
plants, the philosopliical botanist might derive much useful in- 
formation from conij)aring the altitudes in various latitudes. 
Hut the Flora of any country re<|uirc!> an account of its ^geogra- 
phical limits, of its surface^ and soil, climate, and other parti- 
culars, prefatory to the list or description, which would preclude 
repetitions and verbosities in the at'^'uratc descriher. The days 
arc gone by, when a mere list of plants was satisfactory to the 
botanist, and we now require sonic'thing more philosophical. It 
miglit he mentioned also, lh«;t tlie nudity of the science has ren- 
dered it less useful than it might hi'made, and has prevented many 
from hestovving a portion of their tiim* upon its cultivation. 
What should we think of medical science, were it mer(‘]y an ar- 
rangement and descrIj)tion of diseases, ‘=*uch as vve see in systems 
of noso If )gy, with a few hriei‘ and unsatisfactory notices regard- 
ing the variety ])rodueed by tem))erament, idiosyneracy, climate, 
and season of the year Y(‘t wiiat has botany been, but the 
parallel of this!^ 

The fnqueney of occurrence sliouUl always be noticed; and 
whcTt the ])lantis rare, it has been the custom to mention localh 
tlcSy which brings us to tliat subject, l^'lic localities of the Flo- 
ra Scotica oi' Dr IJoi^Ivcr, must eertaiuly have co.^ the author 
miudi trouble in collecting them; yet they aife less numerous 
than we anticipated. The deficiencies in this resj)ect come 
iintlcr three heads. Lsf, When plants rather eommoii arc 
meati(>iu‘d as rare. Sf/, Wlien too few localities of very rare 
plants are given. And hei& it is necessary to remark, that a 
country, pre\iously to tiescribiitg its vegetables, sliould be divid- 
ed into districts; a practice fraught with many advantages. And 
this leads to a third division, namely, of plants common in cer- 
tain districts, but rare or wanting in others. Of the first kind, 
it docs nt>t aj)pear that there are many examples ip the work, 
(hat might not be referred to the third. Belonging to the second 
division an* numerous species, of which any botanist who lias 
travelled exle^si^ ely in Scotland could pari icularize localities not 
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mentioned. For example : Lmmva borealis^ Fir-wood oppisitc 
Fintray, Aberdeenshire, two large patches ; fir-wood in Mid- 
mar, Aberdeenshire. Lithospermum marHimum^ Bay of Nigg, 
near Aberdeen ; Vatersey, one of the Isles of Barrey ; Island 
of Skye, at Kyle-rhea, anti other places. Ckuta virom^ Islands 
of Pabbey, Bernerey and Ensey, of the Ilerries ; Ord, in the 
island of Skye ; near the head of Loch fyne, opposite Canid ii, 
Argyleshire ; near Gatehouse, Kirkcudbrightshire ; near Kil- 
druinmy Castle, Aberdeenshire ; at licuchars, near Elgin, Mo- 
raysliire, &e. Bolrpchhim l^unaria^ at Arisaig, Inverness-shire ; 
in tlie Outer Hebrides plentiful ; in Towi(‘, Aberdeenshin' ; 
abundant in many places alon^ the coast fr{)ni Aberdeen to 
Newburgh. To enunierate more examples of this kind, would 
be a tedious task ; only it may be mentioned, that the Hordcnni 
frmrifium^ contrary to the suspicioii of IVIr Arnott, grows ru)rth 
of the Forth, namely, near Elgin; while Ofobmiche rubra is not 
confined to basaltic districts, as imagined, but grows among the 
gneiss of the Ilerries, perched upon a rock at the head of the 
sand of Bencapval. Of the third class, Circcca aJphm^ is com- 
mon in the middle Highland di Uriels; Utrlculana hitennedia^ 
in the outer range of He])rides ; Sesleria carulca^ every where 
in the West and North Highlands and Hebrides ; Anugallis 
arvcnsls^ chiefly along the west coast ; Con'ium macufaiuin^ not 
found iii the Outer and Northern Hebrides; Nympfifta alba^ 
very ’comnKMi in the pools and lakes of tke Heb)ules; Lobelia 
Dortmmina^ in almost every lake of Scotland, but particulaily 
abundant in the Outer Hebrides ; St rraiula alphia^ in the valleys 
of the Highlands, from Braemar to the west coa^t, and from 
Lwlilomond to Lochhroom. But to ’ enumerate the whole of 
this kind, 'mentioning their distribubon even in a general manner 
as above, is not consistent Mith our present view. 

Ucmarks regarding vo//, siluatiim^ and altiludc^ are but thin, 
ly interspersed through the Flora Scotica. How interesting the 
latter subject might have been made, let those consider, who have 
read the cxjract iVom Hr Wahkiibcrg^s Observations, made 
with a view to determine the height of the Lapland Alps,” a[)- 
j)cnded to the Lachesis Lapponica of Litnueus, edited by Smith. 
Soil, in general, is not a subject of primary iinporlance, as a Vi ry 
great ]>ropc>rl ion of j'iants gron nearly e(|ually^vell in almoM al! 
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soils. There are, however, striking exceptiops. Situation is of 
greater importance ; and with due attention to it, the Flora of 
Scotland might have been exhibited in a very interesting form. 
In as far as llie plan of the Flora Scotica admits, the notices re- 
lative to those are correct and interesting. 

The time of jioxoermg is another subject of im]K)rtfincc ; and 
where no general observations have been made ujion it as influ- 
enced by situation, diflbrcnce in latitude, prevailing winds or 
rains, or otlier circumstances, great precision cannot be ex- 
jx'cted. ^rhere is in our country a v('ry great difference in 
different districts. The Draha verna^ for instance, flowers at 
Edinburgh sometimes in January, at Aberdeen about the middle 
of February, in the llerries not till the middle of April. The 
Ranunculus Ficarla flowers on the east coast ol’ the middle divi- 
sion of Scotland alwuit tlie 10th of February, on the west coast 
of the northern division about the beginning of Api il, in the more 
northern of the Outer Hebrides abo\it tlie beginning of May. 
It might be better also to note the time o(‘ a jJant^s first flower- 
ing, when it is in general bloom, and wlien it is generally fading. 

Ileinarkson the economical and medicinal uses made of plants 
by tile natives, we regret are not so numerous as coulil have 
been wished ; but as it is a fa^ourite subject witlt us, we would 
presume to give the following as a specimen of tlie mode in which 
tliesc uses miglit be detailed. 

• 

Arundo arcnuna. Thih plant, \\hidi is j^cnorally tnov. n in Srntland the 
name of in Oaolic Alnran^ is coimnoii on tlic roast nlicix-vcr there is loose 

sand, which it .servos to consolidate its km" louj*}i riM)ts. At AIr nlecn it is 
I naiiu factored into door-mats, called Basses. It also makes excellent floor -brushes. 
In the Outer Hebrides, where It is plentiful, it serves many pin poses in rural and 
domestic ccononiy, being made int< .gropes for various uses, mats for pack-saddle.s, 
bags, mats, and vessels for preparing and keeping grain and meal ; and, lastly, 
into hat«. When made into meal vessels, it is bound together by its oven slender 
and tough roots ; but this should be prevented, as the digging for them loosens 
the sand. In Holland it is planted for tlie purpose of binding the sand, and this 
practice has been introduced among us by Mr iMaclcofi of the Hcrries, u ho has 
tiied it extensively upon his estate. 

s 

Ranunculus Flamtnula, A very powerful cpispastic, and known as such to the 
Hebridians, among u horn it i> in common u..c, under the name of Lus-moi. 
Applied in the Ibim of cataplasm, the stalks and leave'- b.eiiig chopped small, and 
rubbed betueen two hot stones, it produce^ a blracr in about an hour and a half. 
Hut its (‘pcrati'm is lalhci ’ »ol* ut^^and on this account ('cnnhatulcs arc inclcrablc. 
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unless in cases where it. is of importanoe to procure a blister in the most exp«li- 
tious manner. 

fi. sccleratwt. Is also a very powerful epis past ic, being ratljcr more \iolciit in 
its action than K,/. But the blistered surface is difficult to heal, passing into an 
irritable ulcer ; and on this account the plant cannot be used with safety. Until 
species lose their acrimony by drying ; hence in the form of powder they would 
be quite useless. They might, however, probably be preserved in the form of 
liniment or tincture. 

Our few imperfeet remarks upon the work of Dr II(K)ker are 
now concluded. If the Floret Scotica is not precisely such as all 
might have wivshed, it is yet what few botanists of our country 
could have accomplished ; and wliilc* it will remain a monument 
of great talent and indefatigable industry, it \\i)l yet, by its (le- 
ficicncles, leave room for s<)me botanist of enterprise to bestow 
his labour on a production better adapted to the prevalence ol‘ 
an improved taste among naturalists, which leads them to (mui- 
sider the mere dcscri})ti()n of the plants of a country (is .scarcely 
sufficient to gratify curiosity. For something of this kind we 
may conlidently look to our distinguished author; and botanists 
of less eminence will wait with anxiety the appearance of a work 
which cannot fail to add to the already splendid reputation of 
Dr Hooker. 

These remarks on the Flora Scotica, it may be mentioned, are 
merely introductory to some views on the mode of constructing 
a Flora, wliich are intended as the subjcctuor a future commu- 
nication. .1 


Art. XXVII . — Account of' the Thermal Springs of Yom-Mack, 
By John Livingstone, Esq. Surgeon to the British I^actory, 
China. Communicated by the Author. 

.A. BOUT tw^o years ago, I was informed that some interesting 
hot-springs existed north-west of Macao, about fifteen miles dis- 
tant, and at the same time specimens of the different wells were 
given to me, for the purpose of analysis, in order that I might 
be able to ascertain the probable virtues of the water as a rnedi- 
cine. The temperature had only beep tried by the rude expc- 
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rimeiit of ^boiling eggs, which was perfctilly accomplished in the 
space of two minutes. 

A few days afterwards, two of the rortuguese clergymen of 
this city having been furnished with proper instruments, made 
an excursion to the hot-wells, a written account of which I was 
favoured with on the 20th April 1819. I also received other 
specimens of the water, carefully taken, on which the tempera- 
ture of the wells which my friends examined, were marked with 
oreal care. 

Although the result of the analyses of the winter only' proved 
that it was sea-water mixed with about an txjiial part of com- 
mon water, yet a tcinpcriiture extending from 130° to 190° Fah- 
renheit in the hottest spring, presented facilities for warm-bath- 
ing, which, together with the advantages of change of air, scene, 
and the journey, promised great benefit to the sick and conva- 
lescent. These eircimistance induced Sir Theophiliis Metcalfe.* 
tlieii the chiei* of the British Factory, and himself a 4 ‘onva- 
lescent from a protracUid illmrss, to apply to th(‘ Fhiiu se local 
magistrate for permission to have five access, both by laud and 
water, for the benefit of himself and others. After some hesi- 
tation, this request was civilly refused, under pretext that the 
concurnmee of tlie military cK>mmandant was necessary, and 
which his instructions woidd oblige him to refuse. 

Having thus no prospect of visiting the hot- wells in a regular 
and i‘omfortahJe waji, 1 begged to accomjjany the gentiemon 
who gave me' the aeeount 4>f them, when tliey^eiU again to the 
sj)rings. (,-ircumstances \rhich it would be foreign to this ac- 
count to detail, prevented them fixnn being able to gratify my 
wishes till yesterday, when I had the j)leasure to examine tliese 
very interesting hot-spri iigsAogethcr with my friend JVfr lleeves. 

We left Macrao bt‘fore four o’clock in the niornini!: of tlie 
11th April 1821 for Yom-Mack, the name of the place where 
the hot-springs are situated, in East Long. 113° 28^; ami North 
Lat. 22° 24'. This agrees with tlie Portuguese estimated dis- 
tance in a direct line ; but as our fast-rowing boat w^^s five hours 
and a half, with a favourable tide, in reaching the spot, tlie dis- 
tance must rather exceed than fall short of twenty miles. 

I was happy to observe, that the account of my Portuguese 
friends, so far as it goes, is sufTiciently exact. Ir will tjurefore 
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serve to assist me in drawing' u|> iVoni my notes the following 
details. 

From Casa Branca we proceeded across the alluvial flats whicli 
seem to have been gained from the sea very recently, and which 
are defended against its future encroaclimcnts by a very substan- 
tial stone embankment, consisting of the various species of gra- 
nite, which are common here, with occasionally a small mix- 
ture of sienitc. These embankments liave been construct- 
ed within the* last four years, when I had an opportunity of ob- 
serving these flats. r 

Our guide informed us, that they seldom went through these 
embankments twice the same way* Our course was continually 
altering from alxmt north to west, but most frc([uently about NW. 
by N. till we opened the Broadway VVe then entered the hot- 
springs river, liaving Tanchow on our riglitand Machow on our 
left. At this time Ta-hung-chow Island bore S. 50 W. and 
Paik-jiayak Rock S. 27 W. distance about four miles. 

Our course up this river wa:> from about N. by E. to NNE. 
At the entrance, it is about one-tliird of a mile broad. In two 
or three miles it contracts to aboi]t 250 yards, whicli breadth 
continued as far as we ascended it. We did not ascertain ils 
depth, but, from the size of the boats which we obsoryed to bo 
employed on it, it must be considerable, ^fhe tide rises about 
three feet. At the hot-wells the water of the river is quite 
fresh,' even at high-water. »* 

This river has* a very pleasing appearance. From both banks 
a flat alluvial soil extends two or three miles to the mountains, 
which appears to be well adapted to the cultivation of rice, and 
which, from the great number of farm-houses that we ol>- 
served at very short distances, nuisf’be cultivated with consider- 
able spirit. These farm-houses do not seem generally to be ei- 
ther commodious, or substantially built : they are commonly 
surrounded with a slender bamboo paling, and have at least one 
Melia Azedarach tree planted close on the south side, which 
were now ii) full flower, giving a pleasing effect to the landscape. 

The banks of‘ the river, for about a mile from its mouth, are 
covered on both sides with Arimdo, Carex, and Juncus, the 


• The Broadway is called by the Chinese the Gulf of Shcuy-le. 
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species of which We had no opportunity of determining. Soon 
afterwards these began to be mixed with Crininn Asialicum of 
a large size, Acantlius ilicifolius, also very large, Clcrodendrum 
trichotonuini, Pandanus odoratissinius, Euphorbia antiquorum? 
and soon gave place entirely to these plants, which continued in 
great profusion, with occasionally a few rushes, and patches of 
cotton-grass, till vve reached the springs. 

These are situated within 100 yards of the right margin of 
the river, near a considerable rivulet. •The land is quite flat, 
and about six feet above the levej of the river at high-water. 
Tlic soil is commonly alluvial clay, mixed near the springs with 
various proportions of carbonaceous matter and sand, which 
gives a considerable variety to the colour ; that next the hottest 
springs being almost black, while round the more temperate it 
is only grey. 

We liad only three springs pointed out to us. The first and 
largest appeared to be covered wath a cloud of steam, and could 
be approached with facility, the ground being quite linn : it was 
in a state of niost active ebullition ; columns of steam, arising 
from a depth of ten feet, impressed on the mind a sublime efllect. 
The estimated diameter of this wtII is thirty feet; and it dis- 
charges at least lifteen gallons of water a minute. We per- 
ceived no particular smell ; and the plants already mentioned 
grew quite close to the margin of fully one-half of its circumfe- 
rence. Its temperature i.s l.W Fahr. ; the Portuguese Ifeoiint 
makes it 160% and tlie temperature of the ground throughout 
the iieighlwuring sw^amps SIY, 

Within about thirty ^)aces of the spring just mentioned, we 
examined another spring, the temperature of w hich we found to 
be 132“ Fahr. * 

The third well is distant from the first sixty paces, as ascer- 
tained by the Portuguese clergyman, but the shrubs having in- 
terrupted their way since their last visit, we were obliged to make 
a circuit of not less than the third of a mile when wc reached 
the smallest, but by far the most active spring, of an oblong 
shape, about two feet deep, and eight or nine feet round. The 
temperature of this Mr Reeves ascertained to be 186® Fahr.,* 
my Portuguese account makes it 190®. Its smallness no doubt 
subjects tills well to considerable variation of temperature. Mr 
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Reeves’s foot having sunk pretty deep into the swamp near this 
spring, he experienced a painful sensation of‘heat ; I w^as there- 
fore unwilling to follow him nearer tlian about ten yards. 

The temperature of the ground here is too high for shrubs. 
Indeed, in some places the ground is quite bare, and, for the 
extent of a circle, whose radius may be estimated at 100 feet, 
we observed only patches ol‘carex, j uncus, and the like. 

The space occiqiied by the hot-springs may be about a mile 
in circumference, forniing a swamp, the north half of which is 
extremely bare of shrubs, hpt the remaining, portion is covered 
wiUi tlie shrubs before mentioned, from five to six feet high. 
Tl}e Croton sebiferum tree appeared in some places of the size 
of a shrub. There we observed no Crinums. 

This spot is placed near the centre of a most beautiful am- 
phiihe«itre, the circumference of w'hicli is from fifteen to eigh- 
teen miles. The outline is formed by a number of mountains, 
from 800 to 1800 feet liigli. Thesci mountains rise with a 
slope of about 45% which has the appearance of being broketi 
by ridge lines into various compartments, of a triangular or 
nearly pyramidal form, so softened by a complete covering of 
verdure to the summit, that with the mild sunshine which 
the haze of tlic morning admitted, all the outlines appeared 
rounded in the most pleasing manner. • The effect was exceed- 
ingly delightful, every object seemed, in tlie language , of the 
paiiitfis, in complete repose. c 

No rock or othrr mineral production could l)c perceived, ex- 
•ce})ting one large block whicli (fVom being familiar witli such 
masses,) I judge to be of granite, intersected at nearly rigJit 
angles with lines of quartz, situated from 500 to 600 feet up a 
mountain, beai'ing SE. distance three miles. 

Fn^m a general similarity in the appearance of these moun- 
tains to stjme we have had an o{)porturiity of examining, and 
also from the same sharp ridges appearing when passing them to 
the west, wc have l>een induced to infer a similarity of struc- 
ture, which , may bd shortly thus described. The high sharp 
ridges consist of vertical veins or wails of quartz, seldom ex- 
ceeding a yard in tliickness ; wlhle the rock thus intersect- 
ed is granite, with a few appearances of stratification ; but 
where tjie.se are obseFv"i?d, the inclination is highly vertical,- 
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rarely so low as 45^ The mountains here, ancj I have been in- 
formed, in such parts of Cliina as Europeans have visited, are 
covered to the t<-)ps with a hard crust of red earth, commonly 
called Tilt. Tins is often converted into terraces, on which 
most vegetable productions seem to thrive, and is that most pro- 
per for the cultivation of the tea-plant, Imt it screens from our 
view the structure of nearly all the mountains, which must 
long retard our acquaintance with the geology of China. 

The amphitheatre which surrounds the hot-wells, may be 
imagined by some todje the remains^ of a volcanic crater on a 
large scale, which now retains scarcely bufficient heat to make, 
water boil, but the want of every veslige of volcanic produc- 
tions seems to be an insuperalde Objection to tills supjxisition. 

The electric hypothesis advanced by several naturalists, and 
which has been acutely illustrated by Mr P. Iriglis, seems to 
afford an interesting explanation of our thermal spring's. Such 
stratification as li^j^heory requires, may. doubtless exist here; 
and the sea-water may serve to excite an immense natural gal- 
vanic pile^ one of the poles of whith may tern) inale >vhero the 
hot-spjipgs oil'' Yoni-Ma<ik have their origin. 


Art. XXVIII. — Rermrht (yrithe Specifw Grav'iij^of Rea^Water 
In dilferent Latitudes^ and an the Temperature of the Ocean 
' at different Depths By Dr. J, 

1 * HE oliservations on the . Ipecifi^i giJ^vity of tile sea-water 
have been already drawn up in, an jiii$^uctive table by the^ 


• Having already laid before our readerai tbe Observaliona on the Sp^ific Gra- 
vity of the Sea-Water, and on the Temperdtttre of the Sea ntade during the three late 
Ex))editions to the Arctic Regions, under Captain Boss, Captun Buchan, and Captaht.. 
Parry, and also the observations of Captiin Scoresby, ftfr Livi*igstonc,*Dr Marcet, 
and Dr Traill on the same subject', wi are now enabled to extend the series by those 
which have been made during KotJsebue’s Voyage of Discovery* M. Homer, UiA?' 
author of the “ Remarks,’* was, we believe, Astronouier to the Russian Vpy^e Of : 

VOh. VI. NO. 11. JANUARY 1,8^23. h '-'i' 



IBs Dr Horner on the Spcc^ic Gravity of Scp^ Water ^ 4"^. 

Jable naturalist of the expedition, and arr^ged according ^ to 
the degree»s of latitude. This table evidently shows the fact^ 
which is also proved by the experiments on Krusenstern'*s voy- 
age, that the sea on the surface, betw^n the tropics, is spe- 
cifically heavier, and that it conUuns more salt, than in higher lati- 
tudes. If we take together the statements frotn 25th degree 
south, as far as 25th degree north latitude ; and, in the same 
manner, from 50'" to 65® degree of north latitude, the mean of 
the first is 1.0288, that of the latter 1.024f5, which gives the 
difference of 0.0043 or Ilut this by no means proves 

an absolute inequality in the saltncss of the water in gene- 
ral. To give a decided opinion on it, the sea- water must 
be fetched up fro,m considerable depths, and weighed. Pro- 
bably the greater sallness arises from the rapid decrease of 
the fresli water, in consequence of evaporation. From the 
well known slowness of the transition of chemical elements 
in undisturbed compounds, this decreases but slowly re- 
paired; and as the upper layers are also the warmer, they 
may, notwithstanding their greater specific density, in conse- 
quence of their extent, be maintained by the warm swimming 
above tlie lower cooler layers, by which a principal of 

commixture, the difference of weight, is rendered of bp cdect* 

» This slowness of change, and the condensation of. th'^ so- 
lution at the surface, which results from it, has the advantage, 
that the acceleration of the evaporation sets bounds to itself, 
because, with the increasing condensation, the attraction of the 
salt to the parts of the water is greater, and, consequently, the 
diminution of the latter less. Without this arrangement, the 
tropical seas would p^xh^ be covered like the frozen seas of 
the north, with constat ’/fogs. < Subsequent experiments will 
show how far our emanation of this inequality is correct ; of 
which we have now ,m6re hopes, as convenient accurate apparor- 
tus have been ^covered to fetch up water from any depth, at 
pleasure, an<|^iqShixed. 

, ^ Xb® con44fetable number of observations (there ai-e one hun- 
dred and sixteen of them) on the temperature of the sea below 

'Discovery under Baron Krusenstern. See this Journal, Vol. U. p. 35C, Vol. IH. 
p. Vot. TV. p, 193 .— t 268, Vol. V. p, 206, 220, j and Kotzebue’s Voyage^ 
Vpl. 111. p. 423 En. 
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the surface, their extent over waters of the ocean remote from 
each other, and probably, also, their accuracy, give them a de- 
cided claim to the attention of the natural philosopher ; and 
the perseverance with which they were continued, under various 
circumstances, docs honour as Avell to the Naturalist of the Ex- 
pedition, as to the commander, who not only in calms, but in 
some periotls, almost dail}^, afforded the necessary assistance. 
They were all made with Six's Thennomeler, which is a 
good assurance of their accuracy. It is certainly remarkable, 
that an instrument so simple, so ccmvcnicnt in the use, so cer- 
tain in the results, and which has been long known, is not more 
frequently used for this purpose^ ?hat in the latest sciintific 
voyages, much more uncertain tlierinometers have been used, 
to which only the deep sea clamm of Captain Ross forms an 
exception. 

Our observations fall under two heads: measurements of the 
temperature in different depths, in the same places of the ocean, 
and in statements of the warmth in the usual soundings, from 
sixty to eighty fathoms, in different places. 

The most complete observations on the changes of the tem- 
perature, in increasing depths, are, in the South Sea, of the 
13th and 14tli of Seplt niber 1817, in 8C° north latitude, and 
148° west longitude. Besides confirming the general law, that 
the cold iiicrea.3cs with the depth, they also afford the follow- 
ing results. * 

1 . The upper parts of the water show a particular warmth, 
as the temperature, in the first eight fathoms, diminished only 
()°,4 R., but from tliat depth to twenty-five fathoms,* full 6° 11. 
From twenty-five fathoms to a hundred fathoms’^ depth the de- 
crease of warmth is considcrtibly less, since, in the next twenty- 
five fathoms, it is only 1°,7 R., and in the next fifty fathoms, 
only l°,5 R. ; a decrease which amounts to only the tenth 
part of the preceding. It is still slower between a hundred 
and t^iree hundred fathoms. 

2. If we compare these observations with those of the 6th of 
June 1816, in 37° north, and in 199° west longitude, conse- 
quently, in the same parallel of latitude, the influence of the 
season is particularly observable in the temperature on the 
surface, which in June is 13° R., in September 18^ R. It, 
* 1 . 2 * 
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however, does not go much deeper than from twenty-five to 
fifty fathoms ; and at an hundred fathoms it is already within the 
limits of the accuracy of such observations ; for we have, 

{ 6th June, 9,® 4 Reaumur. 
I3th September, 9, 4 •— 

14th Septeml>er, 8, 6 — 

3. A certain coincidence with these results, only on a greater 
scale, is shown by the exjjeriments of the 15th of November 
1817, in 9^" N. Lat., and S05® W. Long., in which the tenipeni- 
turc decreases from the surface to about sixty or seventy fa- 
thoms, rapidly and uniformly, from S4®,7 11. to 8%8 R. From 
9 tm 101 fathoms, ihis^ r-apid decrease, instead of proceed- 
ing, is suddenly reduced to the small amount of 0°,9 R. 
But if we compare these oi)servations with those immediately 
preceding and succeeding them, of the 13th, 14tli, and ITtli 
of November, we shall hesitate U) draw from them decisive con- 
clusions. 

The observations of 13th April 1816, in 15" S., and 130" 
W., follow a quite diiferent course from those in September 
1817, in 36" N. The decrease of warmth from the surface, 
to as iar as a hundred fathoms'* depth, is much more inconslrler- 
able, lx‘ing here only 3", 6, there nearly treble, namely, 9.“4, 
Rcaiim. Tt becomes more considerable between a hundred and 
two hundred fiithoms, namely, 8*,8 R. Remarkable as tins 
inequality is, it yet seems impossible to ascribe it to an erroi- in 
the observation, fsuch as too six)n drawing up tli6 thermometer; 
for, cm die one band, the regular course of the experiments of 
the 14tli September 1817, and their coincidence with those ol* 
the ISth, at the depths of 0, 25, anef lOO fathoms, does not 
-allow us to sup[>ose any thing of ^die kind ; on the otlier side, 
the observations of 18th April 1816, find their confirmation in 
the preceding ones of the 7th April, in 18* S., which give a 
difference of 0 to 125 fathoms of 4%8 R., that is, from 0 to 
100 fathoms ; likewise 3", 8 R. The same observations then 
give for thp second hundred of the depth in fathoms, likewise 
about 8® Reaum#4*. 

It is n^t to be discovered from the observations, whence this 
difference in the progressive decrease of the warnitli arises. 
Jt cannot well be ascribed to the influence of the seasons, at 
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least in Lat. 85® N. : the observations of June and September, 
show an agreement with each other. Tlu' reason perhaps is, 
that the perpendicular rays of the sun penetrate the water, be- 
tween the tropics, to a greater depth than in latitudes where the 
sun never appears in the zenith. The place of constant tem- 
perature, independent of the seasons, must probably lie mneh 
dee[)er between the tropics than beyond them. 

6. The observations of the 22d of September 1817, in N, 
Lat. and in 152" W. I^oiig*. seem to present a much more uni- 
form course, particularly if we set a^de the statement in twenty- 
live fathoms’ depth, which does not appear to agree with the 
higher or lower observations. W^jAve from them a decrease 
of heat, of 8'’.5 H. for the first fifty fathoms ; 8"*0. 11. for the 
second fifty fathoms, and 4°.8 R. from a hundred to two hun- 
dred. 

The collective observations on the progress c)f the decrease of 
lieat were made in the South Sea. From the Atlantic Ocean we 
rec eived only a few insulated statements, for depths of a hundred 
two hundred 1‘athoms. The experiments in both oceans are 
arrangcxl in the following Table. 


WARMTH of the SEA- WATER at djfcrnit depths, ar- 
ranged aecordinff to the Geographical Latitudes In degrees of 
Rcaii m ur‘'s 7 7 / ermo meter. 


Month. 

1 

<u 

a 1 

sS 

o ® 

*j 

— 

A 

o i 

s J 

® I 

V 

rs 

s 

X> 

oJ 

-0 

t 



CO 

O o3 

t- ti, 

d 

Pu 

d 

Cu 

d 

ClH 

d 

K 

o 


Aj)ril 

21.0 


17.2 ' 

9.9 



18 S. 

125 W. 



21.4 



17.8 

10.g 



15 

134 


‘ May 

22.6 


13.5 





1 N. 

177 


Nov. 

24.5 

— 

10.7 



— 

9 

204 

In the South Sea. 

— 

23.0 

14.1 

— 

— 

— 

12 

210 


Dec. 

22.1 

12.8 





— 

16 

240 



21.7 

16.6 

— 

— 

— 

18 

224 


Sept. 

20.1 



13.0 

8.8 

— 

28 

152 


.June 

18.7 . 

— 

13.5 


9.4 

29 

199 


Sept. 

18.0 

— 

9.3 


.5.4 

36 

147 






(4.8)* 



• In 400 Fathoms. 

June 

13.0 

— 

9.3 

— 

5.0 

37 

199 


Jan. 

10.4 

— 

j 

3.2 

— 

44 S. 

57 


March 

17.3 

— 

12.3 


— 

34 

27 

f In the Atlantic. 

\ Ocean. 

April 

15.8, 

12.8 

— 


— 

31 

15 


Oct. 

18.9 

— 

10.6 

mm 

— 

30 N. 

15 



16.4 

— 


1 11.0 


39 

13 
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The temperatures in the usual soundings from 70 to 80 fa- 
thoms, appear, on account of their considerable 'number, from 
which mean numbers may be <l(‘duccd, the best calculated to 
supply fimdamenta] data. Yet some singular results a])pear in 
them. Among these is the statement in the South Sea, tliat 
in 18® N. Lat. and 76 fathoms’ depth, in December, the wa- 
ter was II. warnier than in 11® N. Dat. and 70 fathoms depth, 
in NovenilK'r. Perhaps the local places of observation have had 
here some influence. I’lie observation in 11" Ijat. lies in the 
west of the Mariana islands, tand in the iiorth of the IMulippines, 
consequently sheltered against the wanner cuirents from the 
south, by a kind of wall, ami p[)en only to the north, while, on 
the other hand, the place in 18® Lat. lies more in the open sea. 
The tcmpcraluro, found at a depth of 90 fathoms, in the Chi- 
nese Sea, to the west of Lueon, is remarkably cold ; j)ciiiaj)s 
in consequence of* the north-east. oiirroits prevailing in Decem- 
ber. 

Almost daily observations on the lenijK'ratnrc wen* uiade in 
the Atlantic Ocean, from the 90th of April to the 13tli of dune, 
1818, mostly at a depth of 70 fathoms. In order to balance 
the possible errors of the observations which may arise from llie 
difference in the time that the thermometer was under WiUer, 1 
have added several together, and noted the mean number. They 
are in the following Table. The figures in parenlhcsc^ show 
ihe number of observations, the mean of which is givt‘n. 


Obskilvation; 

Temper 
the \ 

on the 
Surface. 

uuie of 

V atcr 

below the 
Surface. 

l>*pth in 
Fathoms. 

Latitude. 

Longitude. 

AprU 20.— 26. 

(5) 

18.6 

13.0 

57 

O f 

17 15 S. 

3° 20' \V. 

27.— 30. 

(1) 


13.5 

66 

10 24 

12 2 

30. — May 4*. 

(5) 

22.1 

11.8 

67 

5 12 

17 5 

May a— 10. 

CS) 

22.7 

11.4 

74 

0 43 N. 

20 28 

10.— 16. 

(7) 

22.6 

J1.4 

75 

4 51 

24 38 

15*— 19. 


21.2 

11.5 

67 

9 34 

29 38 

20.-24. 



1 16.1 

71 

19 30 

35 7 

25*— 30. 

(0) 

ia3 

14.8 

71 

31 0 

36 30 

— 31. — June 6. 

(5) 

15.1 

12.3 

68 

40 30 

29 40 

June 7. — 13. 

(T) 

13.8 

9.6 

77 i 

48 9 

17 15 


This table show's a similar anomaly to that which we noticed 
in the South Sea. That is, the proportionately low temperaturtf 
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near equator from 5° S. to 10° N. Perhaps the greater heat 
between 20° and 30° of' S. I^t. might be a remnant of the 
southern summer. But llie considerable increase of tempera- 
ture in the zone, l>etween 15° and «30° N. Lat. is still more rc^ 
markable. For though, towards the entl of May, the sun 
was near the zenith of those parts, yet this iniluence, which 
could be only commencing licre, must have shown itself in the 
waters near the equator, whidi the sun Iiad just traversed 
at the time of those observations (in A])ril), w^hich was by no 
means the case. The teniperatiii’Qs at the surface indicate in- 
deed this influence ol‘ the sun, being the highest at tl)c equator 
(22-J° R.), while the southern hal£,rjd!‘ the tropical seas had al- 
ready assumed an autuniiial temperature, since we observe here, 
in 17° S., the same warmth R>) as in 30' N. 


Aiit. XXIX. — Account of the OLscrvatlam made at Liverpool 
on. the Solar Kdip^c of Sepiemher 7. ffeao. By Thomas 
Stevvaut TiiAiLt, M. 1). F. R. S. E &c. ike. Communi- 
cated by the Author. 

Tl- HE following instruments were placed in the garden of my 
house, for the purpose of observation ; 

A gfand Herschel 7 feet reflecting telescope. 

A Ramsdea achromatic telescope. 

A small reflecting telescope by 1). Adams, 1* (bet. 

A new barometer by Bute, with adjustments for level, and 
rack- work nonius, &?c. •It was hung in a sheltered place, IronU 
ing the north, so that its thermometer gave the indications of 
the temperature in the shade; but the wind was not sweeping it 
very freely. 

A Leslie’s photometer. 

Rutherford’s register thermometer for both extremes. 

Another register for lowest depression, hung fronting west, 
but screened. It was always 1° or 1 1° higher than that attach- 
ed to the barometer, and was not noted, being only compared 
occasionally. ' 
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' Two other thermometers by Ranisdcn and Lovij all of whkb 
agreed on previous trial, 

J ust as observations were beginning, the sky, which had been 
hitherto bright, became cloudy, and just as the eclipse began, 
the sun was wholly hidden in clouds, and did not again become 
visible, except for u few minutes after the greatest obscurity. 


Note of Observations made during the Kclipnc of Sept, 7. 1820. 


Hoar. 

Baroni. 

Thenn. 
attached 
to Bar. 

Therm, 
in Sun. 

is 

£ e 

4 

Genkral Remarks. 

h 

Inches. 




• 

11 30 

30.13 

os'* 

774 

78 ° 

Sky tolerably clear. 

12 0 

30.13 

05 

094 

10 

Sky overcast with thick clouds. 

12 16 

30.13 

63:| 

674 

19 

Sky with some openings in it. 

12 24 35 



07 

39 

Do- 

12 35 

30.14 

044 

71 

52 

Sun imperfectly \'isible, but disk obscure. 

12 43 

30.14 

01^ 

70 

10 

A few drops of rain. [place of S. invis. 

1 0 

30.13 1 


05 

12 

Sky lowering, uniformly obscure ; drizzling rain ; 

1 8 

30.12 ! 


05 

9 

1 Sky darker ; threatens ruin ; remove telescopes.. 

1 24 

30.13 i 

02 4 

00 

9 

Driz. ruin almost ceased ; gust of wind ; 8. inv is. 

1 35 

30.13 1 

i or^ 

1 60 

5 

Black sky ; wind caused exposed therm, to sink 

1 43 

30.13 

1 

004 


Darkiicss about this lime givatest. [much. 

1 45 

30.13 

00 1 

00 i 

1 3 

This seemed the moment of greatest darkness. 

1 55 

30.13 

1 GOl 

01 

1 4 

Both thermometers nearly eijiial ; sky lowering. 

2 5 

30.13 

I 01 

62 

8 

Body of sun partially eclipsed; visible about 1" 

2 15 

30.14 


02 

8 

[or 2', pale. 

2 25 

1 30.14 

! 01 4 

024 

9 


2 29 

1 30.14 1 6U 

024 

12 


2 35 

30.13 

1 01. 

63 

14 

Clouds a little broken, but sun invisible. 

2 45 

30.13 

1 G2‘ 

04 

20 


2 50 

30.13 

j 02 

04 

12 

Heavy clouds air'dn closed all round. 

2 55 

30-13 

1 02 

04 

-10 


3 7 

30.13 

or 

03^ 

9 

Calculated end of the eclipse. 

3 15 

30.14 

02 

03^ 

12 

Sky £LS dense as any time of eclipse; more light. 

3 30 

30.14 

624 

04 

10 

No rain, but unitbrmly cloudy. 

3 45 

30.14 

024 

04 

10 

All the instruments removed except Photom. 

4 35 



i 

45 

In a clear gleam of sunshine. 




The rain only a few drops: it began about 12^ and 
continued till alxmt 1‘' 2i«'. The rain wavS wdiolly over bei'ore 
1** 85'. It is singular that the thermometer attached to the ba- 
rometer, in two instJinces stooil higluT llian that ex}psed which 
hung on a wall fronting the south. This must have been owdng 
to currents or gusts of wind, to which the latter was much more 
exposed thim the former, which was sheltered by tiie foliage of 
trees. The mininuim of temperature during the whole time by 
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llid register tliermometer, was exactly 60^ ; and this was exactly 
at tl)e time of gi’eatest obscuration. 

The wind was SW. through the day, a geiitle breeze, until 
about oite oV]f)ck, when it blew in gusts, but soon subsided; 
and about four or five oklock it was nearly calm. 

Ih the Table, the time was taken by my watch, which was 
afterwards found by Mr Jloskeli to be slower than the true 
time at Liverjx^ol. 

LlVEHPOOl., ) 

November 18^1. ) 


Art. XXX. — Ohaervat'ion.s on the Variation and Dip of the 

Needle^ vutde darUig Kotzeuvr's Voija^r of Dlseoverp. 

J-Iavjng already laid bei'ore eur readers the magnetical ob» 
nervations which have been mrale during the recent exne- 
ditions to the Arctic Regions, we hii\e been at seme pains to 
collc'ct, Ironi the Account of Kotzebue's Vo\ageof Discovery, tin> 
various observations on the variation and dij) of the needle 
which are scattered through that work. 

AtlhoiigH the Hurick navigated tha» pjtrt (d' the Soutiv Paci- 
fic Oceati where the variation curves are returning lines, which 
have a sort of pcar-shftpe, yet Captain Kotzebue's observations 
do not commence till lie iiad passed throngli the most interest- 
ing grou]) ol these curves. It is to be regretted, tcK), that bis 
observations ceased, whei]^ bc^ was navigating that portioii of' the 
tiidian Irea, w here he must have crosscal no less tlian three tinie,\ 
the line of no variation, wliicli suflefs sitch singular inflexions in 
that part of the world. 

In the following Table of observations, we have added in the 
last column the declination of tlie needle, as given in Ilansteen's 
variation chart, which we have published in a preceding volume, 
'^^rhe agreement between these measures and those of* Kotzi'bue, 
is very remarkable. 



170 Observations on the Variation and Dtp of the Needle. 

Observations on the Variation of the Needle^ made during 
Kotzebue’' s Voyage of Discovery. 

Variation from 


Longitude. 

Latitude. 

V ariation. 

llanstcen's Ctiart. 

138*47 West. 

14“l5'll"south. 

5* 0 East. 5 

141 281 

14 57 20 

5 36 E. 


146 46 

15 20 

6 16 K. 

6 

148 41 

15 0 

5 37 E. 

64 

15? 34 32" 

9 1 35 

8 28 E. 

7 

175 27 55 

Equator, 

8 4 K. 

10 

190 9 23 

ll.Jl 20 North. 

11 18 K. 

11 

163 41 

66 16 39 

27 0 E. 

27 


irtS 43 11 

23 0 E. 

24 

171 12 30 

65^3& -33 

24 45 E. 

24 

122 12 30 

37 48 33 

16 5E. 

13 

157 52 

21 17 57 

10 5? E. 

9 

190 6 50 

9 32 36 

11 0 E, 

1 L 

189 43 45 

9 28 9 

1 1 38] E. 

11 

189 7 59 

8 54 21 

11 30 K. 

11 

188 50 25 

8 43 10 

10 50 E. 

11 

188 52 7 


11 11 E. 

11 

188 48 

8 18 42 

11 58i E. 

11 

190 0 40 

10 17 25 

ni5 30 E. 11 

166 31 53 

53 52 25 

19 24 E. 

19 

169 39 21 

16 45 36 

9 47 E. 

91; 

215 9 54 

13 26 41 

5 34 E. 

- 5 

The following are 

the only observations t>ii 

the dip of tiu' 

needle that are given by Captain Kotzebue. 

t 

Longitudes 

Latitude. 

Observed 

Dip. 

Dip as existing in 
llansteen’.s (^hart 

122 ” 12 30 W. 

37‘’48'33" 

6‘/ 46 

fV 

157 52 

21 7 57 

^ 43 39 

.32 

190 6 50 

9 32 36 

17 55 

4 

166 31 53 W. 

- 53 52 25 ' 

68 45 

67 


Wc have added the dip from Hansteen''s chart, for 1780. 


Aut. ’Ky%^},,>^Proceedings c^the Royal Society Edinburgh. 

JL HE Royal Society resumed its sittings for 
the Issuing session. 


SeCi^this Journal^ Vol. iV, p. 3C3. 
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Professor Wallace read a description of a new instrument, 
which he calls an Eidograph^ for copying drawings, either on 
an enlarged or a reduced scale. Tlic instrument itself was ex- 
hibited to the Society. 

A letter from Captain Boswell, R. N, to James llussell, Esq. 
was read, giving an account of Cleopatra’s Necdk% and of the 
method by which he proposed to remove it to England. 

Nov. 19 . — A paper by Robert Stevenson, Esq. civil engineer, 
was read, entitled, ObservaiUms ou In and Off shore Tides^ 

At the same meeting, a notice hy Dr Brewster was read, 
“ On Vision through Coloured. Glnsacs^and on their application 
to Telescopes and Microscopes of^^.n Mag nit udeC This pa- 
per is piiblislicd in the present Number, p. 10^^. 

Nov, ^ZG. — At a general meeting of the Society, the following 
jrentlemen were elected Office-bearers and Counsellors lor the 
ensuing session. 

Sir Walter Scoxt, Baronet, Pret-ident. 

night Ilonounthlo Lord Gray, ) 

Hon. l.ord Tilenlec, ) 

Dr BrcvvBtcr, General Secretary. 

Thomas Allan, Esq. Treasurer. 

James Skene, Esci. Curator of the Museum. 

PHYSICAf. CI.ASS. 

Sir G. S. Mackenzie, Bart. Pre'sident. Alexander Irvm«, Emi. SccieUny. 
Coun^'^llors from the Physical Class, 

Professor Russell. llcniy Jardinc.^Esq. 

Dr Hoj)e. Sir .lames Hall, Bart. 

Professor Wallace. Dr Kennedy. 

mtkraky class. 

.-■Jlenry Mackenzie, Esq. Frei»idenl. • .Sir William Hamilton, Bart. Secretary, 
Counsellors from the Literary Class. 

Sir John Hay, Bart. Reverend Mr Alison. 

Rev. Dr D. Ritchie. Thomas Thomson, Esq. 

Right Hon. Lord Chief- Baron. George Forbes, Esq. 

Dec. G. — Dr Kennedy laid before tlie Society a letter from 
Colonel Wilkes, with some preliminary observations on the me- 
thod employed by the natives of India in quarrying, transport- 
ing, and raising a granite obelisk, about seventy feet high, which 
was erected at Seringapatam by Purncah Dewaii, to the memory 
of» Josiah Webbe, Es(|. who died in 1805. 
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At the same meeting, a paper by Dr Brewster was read, On 
the Distribution Silex in the Eqiiisetim J^iemale^ and other 
Siliceous Grasses,'*' 

Dec, 17 Dr Macdonald read a paper Qn some Peculiarly 

ties of Viskm,'*'* 


AiiT. XXXII. — Proceedings (^^the WerneriaivNatural History 
Society. (Continued from Vol. IV^ p. 4^7.) 

^ March \0, — this meeting, Mr W. C. Trevelyan 
read a gcc^gnostic account dx^rhe rocks in the neigh bourhocHl of 
Baniborough Castle, illustrating his dcsenption by a }}lan and 
specimens. Dr Ilohert Knox communieatc'd to the Soci<'ty .some 
particulars relative to a CaifVe albino lately seen by him at the 
(?ape of Good Hope : and Mr John Deuchar, lecturer on ('ht‘- 
mistry, gave an account of three very large loadstones, brought 
from Moscow. JJlr DeiicharV account of these I’cniarkable 
loadstones has already apj>eared in this Joiirnal, Vol. IV. [). 45^(1 
March ^^4. — The Secretary read a comnuinication from Mr 
Edmohstono of Urist in Shetland, describing a new species of 
gull found ihei'e ; and at the same time a specimen of' the bird 
was exhibited. The Secretary likewise read to tl-e Socic'ty re- 
marks hy Mr Burke of Calcutta on a Tartar hook, some lime 
ago presented by the Marquis of Hastings to the College Mu- 
seum. ' 

Professor Jameson then cx)mmunicated to the Society a geo- 
gnostic survey of the country around Inverness, and of the (jireat 
Glen of Scotland, made by Mr Ggorge Anderson of Inverness, 
illustrating the dc'seription by reference to a large plan of the 
district, and to specimens of the roc'ks and minerals. At the 
same meeting. Professor Jameson exhibited a very fine stufled 
specimen of the Ta})ir of Malacca, and made some remarks on 
the habits of the animal, and its analogy to tlie Tapir of Ame- 
rica. > . * 

April 7. — The Society met ; but the funeral of Dr Grkgory 
having been lixed f<)r this (lay, an immediate adjournment t(K)k 
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P breedings, qf the IVernerian Sockty. 

April 14.— The Secretary coiiimuiiicated the result of a se- 
ries of meteorological observations made at Cluiiie, Perthshire, 
by the lleverend Dr Macritchie. Also the description of a very 
large fossil reed, or tree, which occurred in the sandstone on the 
coast of Northumberland, illustrated by an etching, by Mr 
W. C. Trevelyan ; and a notice regarding the cKtent of the 
plantations of the Dukeof Atholc in Perthshire, by Mr d raham. 

Professor Jameson gave the Society an account t)f a map ol’ 
the Interior of Africa, illustrative of the course of the Niger, 
constructed by Mr Maccpieen of Glasgow. 

Mr Stevenson, civil engineer, then read an account of tijc ex- 
plosion of a high-pressure steam- lK>ilej| at Lochrin Distillery, 
near Edinburgh. This interesti.Tg'^mmunication has already 
been printed in this Journal, Vol. V. p, 147. 

April 21. — The Secretary read a biogra})hicaI account of tlie 
late William Wright, M. D. &c. comniunicaletl by the DoctorV 
relatives. 

Professor Jameson read a conmuinicatioji from J)r Fleming 
of Misk, describing the growth of a plant resembling a Tricliia, 
in a solution of succinate of ammonia, illustrated by a drawing, 
'riiis paper will be found in this Journal, \ ol. V. p. KJ k 

Mr David Bridges afterwards gave an account ol’ a new in- 
strument for reducing drawing's or writings, called the Apograph^ 
invented by Mr Smith of Maucb line in Ayrshire; and Mr Smith 
being present, shewed the mode of using the instrument. 

Miiij 19. — Professdr Jameson read a pa{>er of Ih'ofessor 
Agardlfs, on the Metamorphoses of Algie; aiTd likewise (om- 
municated a scries of meteorological observations made by Dr 
Knox at the Cape of Gfvxl Hope, which are publislieil in this 
Journal, Vol. V. p. 279— ."^83. 

Mr Faleonar communicated a notice regariling the Tulipa 
ociilus soils, a rare species of tulip sent by I^ady Liston from 
C<Mistaritinople, and which had flowered in the garden at (kir- 
lowrie, 

Mr Deuchar then read a paper explanatory of a cause for the 
(xicurrence of drops of water in the interior of regularly shaped 
crystals. 

I'he meetings of the Society were adjourned till November. 
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I. NATURAL PHILOSOPHY* 

ASTEONOMY. 

I. Bur^s Observattans on the Eclipse of the 1th Sept, 18S0. 
“Being desirous of seeing an annular eclipse ol* tlie sun, the 
Clievalier Burg went for this purpose to Klagenfurth in Carin- 
tlud. The cloudiness of the wcatlier prevented him from seeing 
the beginning and end of the eclipse, and also the first interior 
contact ; but he observed* the evanescence of the ring to take 
place about 3^ IG' 57".f£of true lime, or 3’' 14' 46".4 of mean 
time. The latitude of of observation he hnmd to be 

46° 37* 37'''' ; and the longitude, by various observations, was 
47' 5V\2 East of Paris. By trigonometrical operations, the 
longitude of the (Jlathedral of Klagenliirlh was 47' ; and 

its latitude 46° 37' 37". The distance of the place of observa- 
tion west of the Cathedral wa^r 0".5. By comparing the obser- 
vations made at Klagenfurth with those at other places, M. Burg 
concludes that they cannot be made to agree, by adopting the 
diameters of the sun and nKxm, as given in Dclambre'^s tables of 
the sun, and his own tables of the moon. lie found, that the 
sum of the semidiameters must be diminished by 6".2, and their 
difference by 1".6; the semidiameter of the sun by 3".9, and 
that of the moon by 2''. 3. M. Burg had deduced an analogous 
result respecting the semidiaineter of the lUoon, from observations 
of the immersMta of stars of the first and second magnitude be- 
hind her limb ; but as his researches respecting the mooffs nodes 
did not require any such diminution ip the semidiameters of the 
two luminaries, he is disposed to think that the above results 
may be owing to irradiation and inflexion . — Astronomischc 
NachHchten^ No. I. p. 14. 

Astronomical Journal , — The first number of a new astro- 
nomical journal, entitled, Astronomischc Nachrichten^ by that 
ingeniotis and active astronomer, M. Schumacher, Professor of 
As^eft^ny at Copenhagen, has just been published at Altona. 
EiM^^lumbcr is to consist of a single quarto sheet, to be publish- 
edliirhenfever the Editor has received sufficient materials for it ; 
and when any particular astronomical news is of an urgent na- 
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turc^ a lialf sheet will be published, to avoid delay. Twenty- 
four numbers will make a volume, for which a title and index 
will be given. The articles in the first number are by Professor 
Posselt of Jena, Professor Nicolai of Manheim, Dr Olbcrs of 
Bremen, and the Chevalier Burg at Copenhagen. 

3. Astronomical Observations made at Bushey Heathy Stan- 
more, — 


Latitude 51® 57' 44<".3 North ; Longitude West in time, 1' 20".93. 
J321, , , „ 

Aug. 4. Immersion of Jupiter’s ) 11 04 31 mean time at Bushey. 

second satellite, J 11 05 mean time at Greenwich, 


Aug. 11. Immersion of Jupiter’s 1 IS 
seeontl satellite, J L] 


13 49 95 mean time at Bushey. 

3 43^45 mean time at Greenwich. 


Aug. 11. Occultation of I immers. 8 '•J 17.8 ) l 

^ Aquarius, \ Emets.- sT 39 16 | 

Sept. 11. Transit of Jupiter’s first ) 10 23 29 mean time at Bushey. 

satellite, J 10 2 !■ 50 mean time at Greenwich. 

Sept. 11. Emersion of Jupiter’s ) 10 30 12 mean time at Bushey. 

third satellite, j 10 31 33 mean time at Greenwich. 


'^rhe immersion of a Aquarius %vas instantaneous, and the time 
certain to a second. Dew having rendered the object-glass of 
the telescope somewhat obscure, the emersion was not so accu- 
rately determined. The appearance of the star, when in con- 
tact with the moon, renders the idea of a lunar atmosphere very 
improbable. 


METEOROLOGY. 


4. Be markable Auroi'a seen at Belleville^ Inverness-shire ,, in a 
Thunder Storm , — Oyi tlie evening of the 2Sd August, about half- 
past nine o’clock J’. M- when there w as not a bj^eath of wind, and 
when the iherinometer stood at 63% the noise of very distant thun- 
der was heard towards the south. Sheets of very brilliant light- 
ning illuminated the sky, issuing, in general, from a small black 
cloud near the horizon. I* was surprised, however, to observe, 
that, with the exception of a few thin black clouds, wliich were 
rendered visible by the lightning, the "greater part of the sky 
was covered with shining masses, like those which form the 
aurora borealis. The stars were easily seen through this lumi- 
nous matter, which was arranged in irregular masses, separated 
by clear intervals, but having a tendency to assume the appear- 
ance of irradiations, diverging from the cloud whence the light- 
ning appeared to issue. When the lightning flashed, it was pro- 
pagated in a particular manner along these masses of light ; but 
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what was A ery Mngnlar, llie luniinotis patches were constantly 
ill a tremulous or unduliiting motion tiuring tlie intervals of the 
flashes of lightning. They sliifted their place, and .changed 
their form, exactly like the light which appears in many of the 
varieties of the aurora borealis. As the luminous clouds now 
described, did not appear hi the northern part of the horizon, 
and w^ere distinctly related, in their position and form, to the 
thunder-cloud from wliieli the lightning emanated, we are en- 
titled to refer .the two classes of* jihenomena to die peculiar electri- 
cal condition of the atm-, sphere, and to sup|x>se that the phenome- 
na of the aurora borealis may have an aiialogpus origin. — D. B. 

5. Dr WolhiHo'tt the of the yEthrioarojjc. — We have 

received from our ingenious correspor.dent, Mr Murray, the di*- , 
scription of a new yEthrioseope of his own invention, which we 
intendecl to have printed in lliis Numb»er. As the introductory 
})art, however, contains repeated reference to Mr Leslie as the 
inventor of that instrumenl, we deem it necc*ssary to make the 
following claim to that invention, in behalf of our distinguish- 
ed eountryman Dr Wollaston, as an apology, both to our readers 
and to Mr Murray, for eptestioning the accuracy of the histori- 
cal part of his paper. 

Before the publication of the late Dr Wells's ingenious work 
on Dew, which apjieared in 1814, “ Dr Wolhi^ton cd'poftcd a 
amcavc rnctaUic mirror^ turned iqnoarihi to thejrec air^ xeHh a 
ihernumteter placed hi, lift Jben^s^ and prove^l the kneerhiff of its 
tcviperature after^ji nliort' thiie of its being thuH cxpoHcdr At 
wdiat time Dr W ollastoii made this elegant experiment, we do 
not know, but he counnumeated it to M. Biot, who publish- 
ed an account of it in the Bulletin ^des Sciences par la So- 
cietc PJiiIoinatiiiipic^ for November^ 1816, in a paper entitled, 
Snr la DeperdHion dc Calor'upie^ (pi occasionne le Rayounement 
des Coips vers Us Cicl. ‘ A short abstract of the above paper 
of M, Biot was published on the 1817, in Mr Braude's 

Journal, Vol. III. p. 184. and this ahstrac^t contains the above 
paragraph which we have quoted in Italics. 

Mr Leslie's paper on the a^hrioscope was read to tlic Royal 
Society of J^klinburgh on the 16th March 1818, -and he himself 
states*, that it was invented by him afu*r October 1817. 'I'his 

• lulinVurgh Transactions, Vol. VIII. p. 484, 485. 
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paper contains no allLision whatever to tlie experiment of Dr 
Wollaston, wliich has been truly characterised as an elegant one 
both by M. Biot and Mr Brande. If Mr Murray, after examining 
the works referred to, shall consider his, historical statement re- 
specting the aethrioscopc as correct, wo shall willingly retain it, 
as it is not our business to decide for others. 

OPTICS. 

6. Remarkable Dichroism of' Tourmaline . — A very interest- 
ing specimen of dichroitic tourmaline in the cabinet of Mr 
Allan, exhibits the most singular contVast of colours that I have 
yet found in any substance. The pla^ is cut perpendicular to 
the axis of double refraction, antWiSo to the axis of the prism. 
In the direction of the axis the colour is a deep and brilliant 
blue, while in a direction at riglit angles to the axis, the colour 
is a very pale red approaching to pink: — D. B. 

IVIA(rNETtsM. 

7. On the best kind of Steel and Form ^ for a Compass-Needle. 
— In the Bakerian Lecture “ on the be^l kind of steel and form 
for a compass-needle,'''’ by Captain Kater, published in the PhiL 
Trans. 1821, Part I. the following residts are given . — 1. That 
the best material for compass-needles is cloek^spring; butcare must 
be taken in forming the needle to expose it as seldom as possible 
to heat, otherwise its capability of receiving magnetism will 
be much diminished. — ^2. 'fhat the best form for a eoinpass- 
needle is the pierced iliomlmSy in the proporlioTg of about five 
inches in length to two inches in width, this form being suscep- 
tible of llie greatest directive force. — 3. I'hat the best mode of 
tempering a compass-need Ic* is, first to liarden it at a red lieat, 
and then to sol'ten it from the rAiddIc to about an inch from each 
t‘xti e nuty, by exposing it to a heat sufficient to eause tlie blue 
colour wlilch arises again to disappear. — 4. 'iliat in tlie same 
plati‘ of steel of the si/e of a fe w s^Urire indies only, portions 
are fohiid vaiying considerably in their capability of receiving 
magnetism, though not apparently differing in any other resjiect. 
— 5. 'Phat polishing the needle has no effect on its magnetism. 
— 6. That the best iikkIc of communicating magnetism to a 
needle, appears to be by placing it in the magnetic meridian, 
joining the opj>osite [Kiles of a pair of bar magnets (the magnets 

voi*. VI. NO. 11. JANUAUY 1822. M 
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being in the same line), and laying the magnets so joined flat 
upon the needle with their poles upon its centre ; then having 
elevated the distant extremities of the magnets, so that they may 
form an angle of about two or three degrees vnih the needle, 
they are to be drawn from the centre of the needle to the extre- ^ 
mities, carefully preserving the same inclination, and having 
joined the poles of the magnets at a distance from the needle, 
the operation is to be repeated ten or twelve times on each sur- 
face. — 7. That in needles from live to eight inches in length, 
their weights being equalc the directive forces are nearly as the 
lengths. — 8. That the ^directive force floes not depend ui)on 
extent of surface, but iA^!;^'dlcs of nearly the same length and 
form, is as the mass. — 9. That the deviation of a compass- 
nccdle occilsioncil by the attraction of soft iron, depends, as Mr 
Barlow has advaucefl, on extent of surface, and is wholly inde- 
pendent of the mass, except a certain thickness of the iron^ 
amounting to about two-tenths of an inch, wliicb is refjuisite for 
the complete dcvelopemcnt of its attractive energy.'"" 

8. Effects of Magnetism on Chronometers . — In our two pre- 
ceding Numbers, we have bad occasion to direct the attention of 
our readers to the very interesting and valuable researches of 
Mr Barlow, respecting the effect of magnetism on chrononu'ters. 
The following interesting anecdote relative to this subject, has 
been communicated to us by an esteemed correspondent : 

When Harrisoifs tiniekeeper was under trial at Kicbmond, 
it did not go ks was expected. No one suspected the caus(\ 
till his late Majesty George III., who interested himself much 
about the machine, suggested that if„ was affected by a magnet 
which was lying near it. Tlic magnet was removed, and the 
timekeeper recovered its rate.’'" 

ELECTRO-MAGNETISM. 

9. New Elect ro^Magndic Appetrutus . — Mr Faraday of the 
Royal Institution, has recently constructed a new apparjitus for 
the revolutions of the wire round the pole, and a pole round llic 
wire. “ When IIare‘’s calorimot<>r was used to connect with it, 
the wi^c revolved so rapidly round the pole, that the eye could 
scaix‘el y follow the motion, and a single galvanic trough, contain- 
ing ten pair of plates on Dr Wollaston‘"s construction, had power 



Natural Philoso 2 )hy, — Electro-Maf> nctism. 1*79 


enougli to move tlic wire and the }H4e with <‘onsitlorable ra])idity. 
It consists of a stand, alx)ut three inches by six, from one end of 
which a brass pillar rises about six inches liigh, and is then con- 
tinued horizontally by a coj)per-rod over the stand ; at the other 
end of the stand a copper-plate is (ixed with a wire lor commu- 
nication, brought out to one side; in the middle is a similar plate 
and wire ; these are both fixed. A small shallow glass cup, 
supported on a hollow foot of glass, has a plate of metal cement- 
ed to the bottom, so as to close the apertui’o, and form a con- 
nexion with the ]3late on the stand ; •the hollow foot is a socket, 
into which a small cylindrical l>ar-mag%iet can be placed, so that 
tlic upper pole sliall be a little the edge of the glass; mer- 

cury is then Ytoured in until tltc glass is nearly full ; a rod of 
metal descends from ilje iiorizontal arm perpcndiciilai ly over this 
cup; a little cavity is hollowed at tlie end and amalgamated, 
anti a })iecc tjf stiff eopj)er-w ire is also antalgamaled, and ]daeed 
in it being altached by a piece of thread in tlic manner of a li- 
gament, [>assiug iVoiu the end of tlie wive to the inner surface 
of the cup ; the lower end of the wire is amalgantaU'd, and fur- 
nished with a small roller, which dj})s so as to be under the sur- 
face of the mercury in tlie cup beneath it. Idic other }>late on 
the stand has also its cup, which is nearly cylindrical, a metal- 
pin passes through the bottom of it, to connect by contact with 
the plate bekwv, and to the inner end of the pin a small round 
bar-niagnet is attached^ at one p<;led)y thriiul, so as to allow the 
other to he ahi*ve the surface of the mercury »\vlien the cup is 
filled, ami have freedom of motion there ; a thick wire passes 
from the rod above dowai perpendicularly, so as to dip a little 
way into tlu' mercury of the cup; it forms the con nccling- wire, 
arid the pole can move in any direction round it, ^Vhen the 
connections are made with the pillar, and either of the wires 
IVom the stand-] )latcs, tlic revolution of the wire, or pole above, 
takes ])lace ; or if the wires be connected with the two coming 
from the plates, motion takes place in both cups at once.’**— 
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II, CHEMISTRY. 

10. Improvement on Wcdffueoods The difficulty 

of* procuring clay, whicli contracts unlfonnly with her\,t> has 

M 2 
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been long considered as an objection to the ingenious pyrome- 
ter, invented and used by Mr Wedgcwood. Mr Sivright of 
Mcggetland, has lately made some experiments on the Agalnia- 
tolite or figure-stone pf China, and has found that it is capable 
of standing a great heat, and of contracting its dimensions very 
considerably. He therefore proposes to substitute it in place 
of clay in Wedgwood’s pyrometert 

n. Sfontammis Explosim of Chlorine and Hydroge^i . — 
It has been long known that a mixture of chlorine and hydro- 
gen explodes when exposefl to the direct action of the sun’s 
rays. In order to try ifithis effect could be prcxluced by the 
radiation of a common culinaK 3 ^firc, Professor Silliman filled a 
common Florence oil-flask (well cleaned,) half full of chlorine 
gas, and was in the act of intrcKliuing the hydrogen in the 
pneumatic cistern. “ There was not only no direct emanation 
from the sun, but even the diffuse light was rend(‘red much 
feebler than common by a thick snow-storm, w Inch had covere<l 
the skylight above with a thick mantle, and veiled the lieavens 
in a singular tlegrce for such a storm. Under these circum- 
stances, the hydrogen was scarcely all introduced before the 
flask exploded with a distinct flame ; portions of the glass stuck 
in the W(KKlwork of the ceiling of the room, and the face and 
eyes escaped by being out of the direction of the ('xplosion ; 
nothing but the neck of the flask remained in hand. This 
occurrence then proves, that a mixture of chlorine and hydro- 
gen gas may explode spontaneously even in a diflusc light, and 
even in a very dim light .” — American Journal of Science.^ 
VoL III. No, 2. p. 543. 

12. Heat pi'oduccd in the Shin by Chlorine . — Dr Hare of 
Philadelphia has found, that when the temperature of tin? air 
is about (>0% the band, when immersed in chlorine, exjieriences 
a sensation of heat equal to 90° or 100°, even thoiigh the com- 
mon thermometer should not be affected when immersed. Dr 
Hare ^qgnjectuf^, that a sort of ciiemictal action may take 

gas and the insensible perspiration of the 
skin, as the power of chlorine in dissolving animal effluvia is well 
known.”~^mmc^n Journal of' Science^ Vol. III. No. 2. p. 344. 

13. Tests for Arsenic . — Dr Porter of the University of 
South * Carolina, considering Scheele’s Green as a test tlnit hus 
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been mucli relied on for the discovery of arsenic, prepared it in 
the usual way Avitli sulphate of copper and subcarbonate of 
potash. In one experiment a decided precipitate was pi’oduced 
from a stronger^ and in another a scarcely perceptible one from 
a weaker arsenical solution. Coffee was then added to the so- 
lution of copper, anti of carlxinatc of potash, but witliout ar- 
senic, and the effect resembled that of the stronger arsenical 
solution, more tlian this last was resembled by that of the weak- 
er. But what was still more important. Dr Pester found, that 
in the production of Scheele’s green by arsenic, sulphate of 
copper and carbonate of potash, — cf^omatc of potash might 
be substituted for the arsenic, iuid that It produced a precipi- 
Uite not to be distinguished by the eye from Scheelc’s Green, 
lie ascertained also, that even Mr Hume’s celebrated test, 
nitrate of silver, (as modified in, its application by Dr Marcet,) 
gave with chromate of potash a yellow^ precipitate, which, when 
placed side by side with one produced by ars(‘nie, could not be 
distinguished by their colour and apj>earance.— »/dwz- 
iial of Science., Vol. III. No. p. 354. 

14. Camphor . — In the last Number of the Philosophical 
Journal, you did me the honour to insert some experiments of 
mine on the Solubility of l^hosjJiorus in Sulplmrct of Carbon. 
Permit mo now' to add, that if a drop of the sulphuret is 
brought in contact with a chip of camphor while moving on 
waiter, the rotatory motion is instantly checked, and a film of 
camphor diffuses round the sjiot to some distance. I liave 
sometimes observed, when a small portion of floating sulphuret 
of carlion is touched by^a minute fragment of caniphor, that it 
glances off* with extreme rapidity, and is speedily lost in a rota- 
tory circle. If the caniphof^ when dropped on the sulphuret of 
carbon, be too large, both fall together to the bottom of the 
vessel. Here the camphor is mantled and dissolved by the sul- 
phuret, and the instant the li([uid spherule is raised to the sur- 
face of the water, it darts a film of camphor arouhd .it, and dis- 
covers uneven ridges. throughout.” — J. Muuray. 

15. Chemical cammination of a Liquid from the Crater 
of Vesuvius . — ‘‘During my sojourn at Naples, I scaled Ves 
uviiis at the period of a sliglit eruption, and passing i 
atream of running lava in the crater, got with conyyiderable 
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hazard into tlic rent whence the vapours, &c. issued. I there 
succeeded in collecting a portion of liquid matter, in the act 
of forming from the condensed vapours, and liaving seal- 
ed the small phial containing it with wax at the burning lava, 
brought it to this country, T-he liquid altogether did not 
amount to more in bulk than about Jth of a fluid ounce, anil 
consequently was t(X) small a portion to determine its numeri- 
cal constituents. The solid matter deposited by rest from this 
liquid, I have not yet examined, but it will afford me the op- 
portunity in question ; and this substance I may at a future 
period describe. I ineytioucd this circumstance to Signor 
Monticell i, who told me he had observed a similar liquid depo- 
sited ixnmd the crater after great eruptions, &c. tliat he pre- 
sumed it to be a mixture of sulphurous and muriatic acids. This 
liquid seems ?o me unusually interesting. It certainly gives no 
colour whatcvcT to the assumption of a central fire, while it seems 
to infer some subterranean conmumlcation witli the waters of the 
ocean ; and we may from hence collect an ajgument in favour of 
the Wernerian theory. The lava over which I passed was con- 
stantly exhibiting an efflorescence of muriate of soda in cooling, 

- — and this substance I found also encrusting tlic cavitiesof the new 
formed lava, nay, the very atmosphere through which I .])assed, 
was highly impregnated with salt. The prickly sensation on 
the skin diaiotcd its presence, even if it Iiad not been more une- 
quivocally determined by a rigid dicmic?}! examination, 
liquid was of an, amber ciilyur, and of greater specific gravity 
than distilled water ; — a globule sunk in that fluid. The fob 
lowing are the tests to which it was subjected, witli their re- 
sults : Litmus paper was very slightly affected ; the salls^ dis- 
solved seemed almost in a neutral ♦ form. Alcoln/i occasioned a 
slight opacity, and a sulphate was from hence inferred. The 
chromate of potas.sa, proto-nitrate of bismuth, proto-aeetate of 
lead, and nitrous acid, occasioned no change. The nitrate and 
acetate of baryta denoted the prevsence of a sulpknte. The 
nitrate, acetate, and sulphate of silver, by a cojnous curdy pre- 
cipitate, demonstrated the existence of a muriate. The tincture 
of galls, prussiate of potassa and ammonia, and succinate and 
benV;oatc of ammonia, clearly demonstrated that iron existed. 
Oxalate and fluatc of ammonia proved the existence of Time in 
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small quantity. Ammonia, caustic xxHassa, and bi-cm‘l)onatc of 
pota&sa, with phosphate of soda, gave indications of maffiesia, 
Nitro-muriate of platinum gave a slight intimation of potassa. 
Per-muriate of ammonia gave slight traces of alumhia. No 
carbonate whatever w^as obtained. From this examination by rea- 
gents, therefore, it may be assumed that the chemical ctmstitu- 
ents of the liipiid in question consivSt of 

Sulphate of Lime, Muriate of Soda, 

of Alumina, of Magnesia, 

of Iron, — — of Potasse. 


in. N ATua I n stou v . 

mixm<:iial<k;\ . 

If). SulphatO’-trUrarJumafi' of Lead. — A very fine sjiceitnef* 
of carbonjiie of lead was recently brought Ironi Leadhills, by 
Alexander Irving, Esq., who found it by analysis to be a sul- 
phato-'arbenatc. IJjKm examining its crystals., I find it to bo 
tlie Sulpha fo~frUv(u honaie of Mr ilrooke 'IMic crystals, which 
are of considerable >.!/(', arc acute rliomboids, wUh cleavages 
pcrpericlieuiar to the axis of the rhomb. They are of ii bright 
sap-green colour. lJj)()n examining their ojitical structure, I 
find that they have two axes of double refi action, the principal 
one of wlhcli is coincident with the axis of the rhomb. The 
sulpliaU)-tri-carbonate, therefore, cannot have the acute Rhom- 
boid for its ])rimitive form, but must belong to the Prismatic 
system of Mohs. — D. B. 

17. Calv-shttcr deten/Vmed to be true Calcnrcous-fipar. — The 
Reverend JDr Fleming of l#iisk transmitted to me lately two 
specimens of this substance, with the following remark : 

1. Lamellar Calc-slnter from Macalister’s Cave in Sky, I pro- 
cured these crystals in shallow jkioIs in the cave filled with the 
calcareous water. The indications of crystallization are dis- 
tinct, but the crystals seem to be but in progress. TIic sum- 
mits of the crystals of the smallest piece are smootli and Hat, 
and indicate the prisms lx low to be five-sided, and sc inetimes 


Sec lhi£» Juvmial, Vol. 111. p. 111). 
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four^sided. I regard these specimens as exceedingly curious, 
as they are genuine examples of Neptunian calcareous spar. 
% Acwularly Crystallised Jihrans Cnlc~sinter.— !l^\\\^ substance 
is from the Isle of Man ; the specimen from which these frag- 
ments were separated, was given me by Mr Stevenson several 
years ago, and is interesting as being a recent a^iueous forma- 
tion.’^ Dr Fleming adds, “ that all the calcareous matter in 
•Macalister’s Cave, whaU‘ver be its external form, stalactitic, 
stalagmitic, or* encrusting, is all more or less in the state of cal- 
careous spar, with the usivilly foliated 'Structure : That which 
lies in the pools or hollovjs of the caves has its crystalline forms 
like those in the specimens sent/'* Upon examining these in- 
teresting specimens, I succeeded in extracting from them 
regular rhombs of calcareous spar,, having their angles of the 
same value as the lincst specimens of carbonate of lime. Their 
double refraction and tlieir polarising force, were of the same 
character and the same intensity as the purest Iceland spar. 
— D. B. 

18. New Mineral ^ from Aachenfnear Altenhcrg , — Having 
examined a very fine crystal of StUbHc from jVachen, near AI- 
tenberg, which Mr Heuland was so kind as to transmit to me., 
I have found it to diifer essentiall}^ from all the stilbites, and 
even from the new species into which Mr Brooke has separated 
the .substances formerly ranketl under this name. Since I exa- 
mincil this mineral, 1 have learned that it ns considered by llauy 
as a variety of stelbitc, to wliich he gives the name ot' Dno-vigc- 
sirnale. — D. B. 

ZOOLOOY. 

19. On the Spurs of the Ormthorytichus . — Dr Traill of 
Liverpool has lately had an opportunity of examining the skinS 
of a male and female ornithorynchus Irom New South Wales. 
The spurs of the male w ere remarkably strong and sharp, and 
the perforation in them so extremely minute, that it is not sur- 
prising that they escaped the notice of the first naturalists who 
examined tliem. The tubes w ere so fine that they w ould not 
receive a forse hair, though they admitted a human one. 

20. HorsfieliTs Zoological Researches , — Dr tforsficld ha.s 
jugt published the first number in quarto of Zoological Rp- 
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searches in Java and the neighbouring islands.^’ It contains 
eight plates, four with representations of quadrupeds, and four 
delineations of birds. The quadrupeds are drawn and engraved 
on copper by tlie celebrated artist Dauiell, and llie birds are drawn 
on stone by Mr Pelletier. The plates botli of quadrupeds and 
birds are beautifully coloured, and rival in thi?. respect, as also 
in j)oint of drawing and engraving, the most valued zoological 
works of tlfis country. The descriptions and observations hear 
ainple testimony to the learning, judgment, and skill of Hr 
Horstield, and are so interesting, that we cannot help express- 
ing our regret that the author shoulil limit his work to a single 
(juarto v()]ume of moderate size. The animals descrihed in this 
number are the following.— : 1. Felis Javanonsis. 

Felis gracilis. ii. Viverra jMiisango. 4. Tapir Malay- 
anus. This rare and very interesting species resemliles in form 
the American, and has a similar flexible proboscis, sianewhat 
resembling the hog. DanielPs beaiitirul drawing of the animal 
conveys a most correct idea of its ap])earanc(% and of this we 
are enabled to judge irom a comparison of it with the line spe- 
cimen in the Hoyal Museum of Kdinbnrgb. The following 
details are given by Dr Horsfleltl ol‘ the history of its discovery : 
The first intelligence of its existence in Sumatra was given to 
the Government of Fort Marlborough at Bencooleii, in the 
year 177^^, by JMr Whalfeldt, who was employed in making a 
survey of fne coast. , In the month of April of that year, it is 
noticed in the records, that Mr Whalfeldt la^d btifore the Go- 
vernment his observations on the places soutlnvard of Cawcx)r, 
wdiere he met witli the ta])ir at tlie mouth of one of the rivers. 
Hy. considered it to be Ihe hippopotamus, and described it by 
that name. Mr Marsden, Hhe distinguished Historian of Su- 
matra, was at tliat time at Bencoolen, and tlic public owes to bis 
zeal ill collecting every useful information relating to that island, 
the first notice of the existence of this animal. After the first 
discovery in 1772, the ta[)ir was hot observed for a consider- 
able pericxl. In tlic year 1805, a living specimen was sent to 
Sir George Leith, when laculcnant-Govcrnor of Prince of 
^V"aIes'’ Island. It was afterwards observed by IVIr Farquhar, 
in the vicinity of Malacca, A drawing and description of it 
wi're communicated by him to the Asiatic Society in 1816, and 
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a living specimen was afterwards sent to the Menagerie at Bar 
rackpore from Bencoolen. M. Diard, a French gentleman 
made a drawing of tins specimen, sent it to Paris, where, in 
March 1819» it was published by M. Fred. Cuvier, in his large 
lithographic work on the mammaJia of the Menagerie of Paris. 
In the month of September 18^0, the first specimen of the Ma- 
layan tapir, was received in England from Sir Thomas Raffles, 
and is now deposited in the valuable museum of the Honour- 
able East India Company. It may be added to this history of 
Dr Horsfield, that a fine ♦specimen reached the Edinburgh 
Museum about the same ftime, as a gift from the Marchioness 
of Hastings, who has eminently distinguished herself by intelli- 
gence, zeal, and activity, in collecting the various natural pro- 
ductions of India. — The Birds delineated are the beautiful 
Fairy roller of Latham, the Irena puella of Horsfield ; the 
Phrenotrix Temea, H. ; and a beautiful species of Motacilla, 
the M. speciosa of Horsfield. 

21. Natural History of the Crlnoldea^ or lAly-^shapcd Anu 

mals^ by J, S. Miller^ A. L. S. 4to, 48 coloured plates. — Tliis 
curious and interesting work, which is very properly addressed 
to the members of tlie Linnean and Geological Societies, contains 
a minute, at the same time very amusing account, of the'erinoid 
animals so often found in a fossil state in the strata of England, 
and other countries. It abounds in well execute<l lithographic 
drawings and plans of these Crinoidea, tfnd also of the genera 
Comatula and IVfarsupites. Wc have no hesitation in saying it 
is a work that ought to be in the library of every student of 
English geology. t 

22. Latreillc's great Work on th^, European Coleopterous In- 

sects.r-^^ A great work on the Natural History of European Cole- 
opterous Insects, has been undertaken by M. Latreille and the Ba- 
ron Dejean. It would have been difficult to point out among the 
living naturalists two men that are better qualified for such a task. 
M. has been long known as the first of entomologists ; 

but hi^it^^anced age, feeble health, and numerous avocations, 
made hlt^a fearful of engaging himself singly in a work which he 
]iad)dften contemplated. He has therefore associated in his la- 
bors the Baron Dejcan, a French nobleman, who Ikim been i‘or 
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a series of years in habits of intimate correspondence witlv all the 
chief naturalists of Europe. He has made a most useful study, 
of the great collections in Germany, and has been particularly 
careful in ascertaining correctly the synonyms of the species. 
His travels in that country, through the Austrian states, in Rus- 
sia, Spain, Portugal, France, &c. have enriched his cabinet with 
a prodigiotis number of insects; of which many arc inedited. He 
possesses nearly 7000 Coleoptefa, a number superior to the 
whole species of that order as described by Fabricius. All the 
collections in Paris, and particularly lliat in the Garden of Plants, 
which contains the insects coilectad by^livicr in the Morea, the 
Archipelago, and the Levant, have been laid open to him. M. 
Latreille, who himself possesses a vast number of rare insects of 
the south of Europe, will direct the work ; he will mark out the 
great divisions, verify all the new genera, and afford every assis- 
tance to M. Dejean in the specific parts, with which the latter is 
more particularly engaged. Under such an arrangement success 
is certain. It is not commenced, like too many works, with 
feeble supports, in the hope of obtaining, through lapse of time, 
more effectual aids, and of satisfying the public with numerous 
supplements. All the materials are collected, and put in order. 
By means of future researches, these may no doubt be encrcased ; 
but in comparison with the great mass of objects now in hand, 
such acipiibitions will always be inconsiderable, and will never 
effect any essential chp-nge on the methodical distribution adopt- 
ed by M. T^atreille. — When we consider that t^je number of Co- 
leopterous insects described by Linnanis, scarcely amount to one 
thousand species, and that we are now ac^juainted with nearly 
ten primes that number, we shall be forced to admit, that the ge- 
nera established by that grAit naturalist ought now to be form- 
cd into families, and that it is impossible, without retarding the 
progress of the science, to adherg to the simplicity of the oh 
method. A brief summary of the most curious and best authen 
ticated particulars will be prefixed to the exposition of each fa 
inily^ The groiaps will be arranged as much as possible accord- 
ing to their natural affinities, and distinguished, as well as ihi 
species, by apposite characters, founded on the comparative cxd 
mination of the most apparent organs. To the specific nami 
will succeed the synonyms, taken from the works of Linii^us 
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.Geoffray, De Geer, Pabricius, Olivier, &c. with an indication of 
the best figure.. The more modern works of Gyllenhal, Ger- 
rnar, Sturm, &c. will be likewise cited, and reference made to 
M* Schonher’s excellent work the Synonymia Insectorum^ in so 
far as regards the authors of less note. A clear and precise de- 
scription will strengthen the specific characters ; the description 
of the hitherto unpublished species, though concise, wfil be more 
complete; finally, tlic places where the species are observed, 
their habits, and periods of appearance, will be carefiilly indica- 
ted. An accurate figure will be given of every species described 
throiiolioiit the wwk, w^iich will thus be rendered c^omplete, 
and the j)ossession of other entomological productions rendered 
unnecessary, in as far as r(*gards the European Coleoplera. It 
may be added, that almost every series of drawings of insects 
hitherto executed, has neglected the ob.scure and least prominent 
spijcies, of whidi the determination is the most difficult, as well 
as the sexual distinctions of many sjK'cies ; and that tliey have 
uriiver.sally l)een presented either without order, or<^according to 
njcthods extremely artificial and incoherent, and little in harmo- 
ny with that natural arrangement, which ought alone to obtain 
the suffrage of the philosophical naturalist. — On calculating the 
nunilior of Eurojiean Coleoptcra, we find them to amount to 
about 4800, which, at an average of eight figures to each ])latc, 
will give coo as the probable number of plates illustrative of tliis 
wwk. Each number will contain five plates, and a text dcsci*ip- 
tive of the species therein figured, forming not less than from 
two to three sheets of letter-press. The entire work will consist 
of from fourteen to sixteen volumes, of which two will appear 
annually. The drawings and engravings are confided to artists 
the most accomplished in the requisite styles.'*’ — Letter from a 
Correspondent^ dated Parlsy Jardm du Uoiy October 

28. Sea-Snake of the Alentians^ Norwegians^ and the He-- 
ftr/d/am-^]ontoppidan describes a monstrous sea-snake said to 
^ionally on the coast of Norway ; and relations of a 
sir^^^Kcription are to be met with in the writings of other au- 
lately, in the year 1808, the remains of a remark- 
, animal,* answering in some degree to the description 
Pontoppidan, was cast ashore on one of the Orkney 
and has been described by Dr Barclay in the fi^st 



Natural History, — Zoology. 189 

volume of the Memoirs^ of the Wernerian Natural History So- 
ciety. In the Memoirs of the same Society, there is an interest- 
ing rK)tice by the Uev. Mr Maclean of Small Isles, of an animal 
supposed to be of this tribe, which was observed near the Island 
of Eigg, one of the Hebrides; and in the second volume of Kotze- 
bue’s Voyage, just published, we have the following noticeof asea- 
inonster said to resemble a seq^nt : ‘ M, Kriukoff’s description 
of a sea animal that pursued him at Beering’s Island, where he 
hade gone for the purpose of hunting, is very remarkable : 
several Aleutians affirm they liave often seen this animal. It is 
of the shape of the red serpent, and is immensely long ; the 
head resembles that of a sea-lion, and two disjjroportionately 
large eyes give it a frightful appearance. It was fortunate for 
us, said Kriukoffi, that we were so near the land, or else the 
monster might have destroyed us : it stretched its head far above 
the water, looked about for its prey, and vanished. Tlie lic'ad 
soon appeared again, and that considerably nearer : we rowed 
with all ou^inight, and were very happy to have reached the 
shore in safety. If a sea-serpent has been really seen on the 
coast of North America, it may have been one of this frightful 
species.” — Kotzebue’s Voyage^ vol. ii. p 183. 

BOTANV. 

24. Red Snoxo In Nexo South Shetland . — Snow of a reddish 
tint was found in this region, as in the Arctic countries describ- 
ed by Captain Ross.* It apjx^ars to owe its colour to sonic* 
cryptoganne vegetable, probcibly of the same general nature «s 
that described by Brown and Bauer, in their account of the red 
snow of the Arctic Higl'^ands. 

‘^5. TrHoma media . — IJbeg leave to state to you, that I got 
a plant of the Trifovta media in tlie rncnilh of October 1818. I 
did not receive any information respecting its habits, or the manner 
of treating it; nor did I happen to possess any botanical work which 
noticed it. I therefore took what I considered at least a safe method. 
I kept it in a pot in my house during tlie winter very dry, and 
in the following May I planted it out in a border with a south 
exposure. It made little growth till August, when it began to 
/eaj/* freely. About the bcginnitig of October, it put out two la-, 
teral shoots from the root, a few inches from the main plant. 
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In the niitldlc of November, the lower kein began to ap{Kar, 
and it continued to grow till the frost set in. I then put a single 
light frame over it, which I kepi during the severe winter, with 
occasionally a mat cover. In March 18^0 I removed the 
frame; and as soon as the weather became good, the plant 
again began to grow, and, in the latter end of April, it was 
in full flower. I allowed the stem' to remain, in hopes that 
the seed might ripen, but it did not. In June several slioots 
came up from the running roots, and I found the principal one 
of the two shoots of last jear, which was strong, had become 
unhealthy. This I llftct^ and found that the decay of the old 
stem had infected it. The other of the two sh(X)ts was well root- 
ed, but will not get strong enough to flower this season. I will 
be careful in future to remove any shoots that are near the stem 
as soon as the flov ej' is over.— 1 hope you will obtain information 
enough to enable you to give directions for the cultivation of this 
plant, which seems to be a valuable addition to owx — 

Letter frmii Mr W. llidherjbrd.^ Jcdhtirgh^ 18S(). 

—In sev*^'al gardens in the neighbourhood of Edinburgh, the 
Tritoma media (or Alotris sjirmenlosa) is now cultivated as a 
border flower. It is found to be j^erfectly liardy, not requiring 
any glass cover or other sliclter during winter. Like many 
other natives of the Cape of Good Hope, it flowers here very 
l?ite in the autumn, or towards our midwinter. It generally hap- 
pens, indeed, that some flowers appear inJNovembcr, and some 
in February ; frecpicntly, however, the later flowers receive a 
check from severe frosts, and are not unfolded till April or 
May. The principal thing to be attended to in the cultivation 
of the plant, is the removing of superfluous shoots from the 
root, and allowing* only two or thcec of the strongest to re- 
main. Treated in this \vay, the plant never fails to shew its 
flowers. It sj^pvdd also be transplanted every third or fourth 
year ; and if i3ld hot -bed manure be placed pretty deep below 
the roots,, and the roots themselves be surrounded by fresh light 
loamj the strength of the flowers and brilliancy of colour will be 
greatly promoted. 

IV. GENERAL SCIENCE. 

1 Methods of Kindling Fire on the Sandwich Islands.— 
Jihere ase vaiious metliods of producing fire. In the Caroline 
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Islands, a piece of wood being held fast on the ground, ano- 
ther short piece, about a foot and a half long, of the thickness 
of a thumb, even, as if turned, and with the end bluntly 
rounded off, is held perpendicularly over it, and put in motion 
between the palm of the hand, like the mill used for making 
chocolate. The motion is at lirst slow, but is accumulated, and 
the pressure increased, when the dust produced by the friction 
collects round the bores, and begins to be ignited. Tliis dust 
is the tinder which takes fire. The w^omcn of Eap arc said to 
l)C Incommonly clever at this process. In lladack and the 
Sandwich Islands, they |^old on the, under piece of wood ano- 
ther piece a span long, with a blunt point, at an angle of about 
thirty degrees, the point of the* angle being turned from the 
person employed. They hold the piec^c of w^ood with both 
hands, the thumlis below, the fingers above, so that it may 
press firmly and equally, and thus move it backwards and for- 
wards in a straight line, al)out two or three inches long. 
When the dust that collects in the groove, prodticed by tlie 
point of the stick, begins to be heated, the pressure and the 
rapidity of the motion are increased. It is to be observed, 
that in both methods tw'o pieces of the same kind of wood arc 
used ; for which purpose, some of equally fine grains, not too 
hard, and not loo soft, arc the best. Hoth methods require 
practice, dexterity, and patience. The process of the Aleu- 
tians, is the first of^ these methods, improved by mechanism. 
They manage the upright stick in the saine manner as the 
gimlet t)r borer, which they employ in their work. They hold 
and draw the string, which is twice W’ound round it, with 
both hands, the uppci^ end turning in a piece of wood, which 
they hc5d with their nictith. In this way, I have seen a 
piece of fir turned on another piece of fir, produce fire in a 
few seconds ; whereas, in general, a much longer time is re- 
quired. The Aleutians also make fire l)y taking two stones, 
with sulphur rubbed on tl)em, which they strike together over 
dry mos£^ strewed with sulphur.— Kotzebue’s Voyage^ vol. iii. 
p. ^59. 

S7. Earthquake at Inverary . — An earthquake was distinctly 
felt at Inverary on the morning of the October. Sever^ 
persons in the town felt the shock, and others heard a sound 
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like that of several carriages in motion. ^ About thirteen miles 
farther down Lochfine> some of the pe^isantry were much alarm- 
ed at seeing their furniture violently shaken. The day was 
rainy and lowering ; and about four o’clock there was a loud and 
continued peal of thunder, with some vivid flashes of lightning. 

28, Method qf‘ Mlummaiing the Dials Public Cheks xvlth 
Gas , — rMessrs John and Robert Hart of Glasgow, who have 
been long known to the public for their scientific accpiirements, 
as well as their practical ingenuity, have erected a very inge- 
nious apj>araliis for illuniinaiting with gas the dials of the 'f^ron 
Church and Post-office streple in Gksgow. I'he apparatus 
consists of a No. 1. Argand bujrner, placed a few feet out from 
the top of the dial,, and enclosed in a nearly hemispherical lan- 
tern, the front of which is glazed, — the back forms a parabolic 
reflector, — the dial receives not only the diiect, but a conical 
stream of reflected rays, and is thus so brilliantly illuminated, 
that the hours and hands can be seen with nearly the same tlis- 
tinctness at a distance as through the day. To mask the obtuse 
appearance of the lantern, its back has been made to assume the 
form of a spread eagle, above which is pUu'ed the city arms, the 
whole handsomely executed and gilt. The gas-pipe and lan- 
tern move on an air-tiglu joint, so that the lantern may be Iwought 
close to the steeple for cleaning when necessary. The gas is 
Jirst ignited by means of a train or flash-pipe, so perforated, 
that when the gas issuing from the holes at# the one end is light- 
ed, the holes along the pipe ])ecomc so, and thus the gas inside 
the lantern is kindled as if by a train of dry gunpowder : in this 
way the light might be first communicated either from the street 
or from the steeple. The eflect of the lighted dial ij at once 
cheerful, pleasant and useful. Ry*'a simple contrivance, the 
clock disengages a small detent, something similar to the larum 
in w(K)den clocks. This shuts tlie gas cock, and instantly ex- 
titiguishes the light.” We should, wisli to see this apparatus 
erected iti our own city, and we Jiavc no doubt that the Gas- 
Light ^mj)any will imitate their friends in Glasgow', by sup- 
plyi^%ratis the gas w'hich njay be necessary for this purpose. 

, 2^ Lithographic Paper. — M. Senefelder, the celebrated pro: 
^pterof the lithograpliic art, has lately invented a kind of paper 
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or cai'd, as a substituld for the magnesian limestone usually em- 
ployed. This card is covered on one or both faces with an ar- 
gillo-calcareous mixture, which has the property of receiving the 
ink or the crayon in the same way that tlic stone does, and of 
undergoing the ordinary preparation, and furnishing impressions 
as neat and jK'rfcct as those obtained from designs traced o)i 
stone. Count Lasteyrie has examined and used this paper, and 
given a fa\ourable report upon it. 

30. Manufacture if Gla.ss. — M. Westrumb Is said to have 
found, that the salts of potash and sj»da, deprived of their water 
of crystallisation, answer as well as the* pure alkali for tlic inaniu 
facture of glass. In order to make an excellent glass, parts 
of sulpliate of soda are thoroughly dried, and mixed with 8 
parts of powdered charcoal, and 16 of good white sand. The 
mixture must be calcined in tlie drying oven, until the sulphate 
is dissipated, and is then put into the j)ots for fusion. — Anna/c-^ 
Gm, de Plujs. de lirujcdlcs^ May 1 820. 

31. Darlc-brown Streak on the Sea occadoned hy Crabs . — 
On the 6th December 1815, Captain Kotzebue observed on the 
the surface of the sea, near the Island of St Catharine, a ser- 
pentine streak, about* two fathoms bioad, of a dark brown co- 
lour, which extended as far as the eye could reacli. Upon exa- 
mining it, it was found to be occasioned by an innumerable 
cpiantity of small crabs, aufl the seeds of^ a marine plant,— Kot- 
zcbue‘’s Voyage of Discover y^ vol. i. p. 113. 

32. Height of the Moimlams hi Oiohycc and il/orcm— The 
gigantic height of the mountains of these islands has made them 
the admiration of navig&tors. Captain Kotzebue iound their 
height to be as follows : 

Toiscs. 


Island of Owliyec. — Merino Koa, - - 21-82.4* 

Merino Kaah, - - 2180.1 

Merino Wororai, - • 1687.1 

Island of Mowee.— Highest Peak, - « 1669.1 


Kotzebue'^s Voyage of Discovery^ vol. i. p. 318. 

33. Instinct of the IIoney^Eatcr Bird. — CapUiin Kotzebue 
mentions the following circumstance respecting these Inrds. The 
Hottentots, who have a very quick sight, try to observe a bee 
VOt, VT. NO. 11. JANUARY 1822, 
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flying home >yith its honey, and pursue it ; but they often would 
not succeed following the bee, were they not assisted by the 
honey-eater birds, winch perceive the intention of the men. The 
bird now pursues the bee, and gives the Hottentots, who pur- 
sue both, a signal by a whistle where the honeycomb is ; and 
when they have taken out the honey, they tlirow some to the 
bird, as a reward for liis service.— Kotzebue’s Voyage of Dis^ 
coveryy vol. ii. p. 

34, String Alphabet Jhr the Use erf the Blind. — The string 
alphabet is formed by so l^nitting a cord, a ribbon, or the like, 
that the j)rotuberanccs m^idc upon it may be qualifu^d by their 
shape, size, and situation, for signifying tlie elements of lan- 
guage. The letters of this af])hahet are distributed into seven 
classes, which are distinguished byccrlain knots or other marks; 
leach class comprehends four letters, except the last, wliieh com- 
prehends but two, I’lic first, or A class, is distinguished by a 
large round knot ; the second, or E class, by a knot projecting 
from the line ; the third, or I class, by the series of links, vul- 
garly called the drummer’s plait ; the fourth, M class, by a 
simple noose ; the fifth, or Q class, by a noose with a line drawn 
through it ; the sixth, or U class, by a noose with a net-knot 
cast on it ; and the seventh, or Y class, by a twisted noose. The 
first letter of each class is denoted by the simple characteristic of 
its respective class ; the second by the characteristic, and a common 
knot close to it ; tlie third, by the characteristic and a common 
knot half an inch from if; and the fourth, by the characteristic 
and a common knot an inch from it. Thus A is simply a large 
round knot ; IJ is a large round knot, with a common knot 
close to it ; C is a large round knot, vVitli a common knot half 
an inch from it ; and D is a large* round knot, with a common 
knot an inch from it, and so on. — The alphabet above described, 
is found by experience to answer completely the purpose for 
which it was invented, The inventors, llobcnt Milne and Da- 
vid Macbeath, who are both blind, being in the habit of corre- 
sponding by its means, not only wnth each other, l)ut with seve- 
ral individuals whom they liavx' taught its use. It must readily 
<)ccur to every one, that the employnieiit of an alphabet com- 
po^d in the manner which has been explained, will ever be lie- 
iCessarily tedious ; but it should be borne in mind, that there U 
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no Rupposable system l>f tangible figures significant of tlioiight, 
that is not more or less liable to the same objection. The in- 
ventors are aware, that among the different methods by wliich 
people at a distance miglit be enabled to hokl mutual Intercourse 
through the medium of a language addressed to the touch, thci'e 
are some that would doubtless be more expeditious tlian theirs ; 
but they flatter tliemseivcs, that when all the advantages and 
disadvantages of each particular method arc duly considered, 
the plan which they have lieen led to .adopt ^vill appear, upon 
the whole, decidedly the best. Thcfe can scarcely be any sys- 
tem of tangible signs, wliich it woiil^ be less difficult either to 
learn or to rememlier ; since a person of ordinary intellect may 
easily acquire a thorough knowledge of the string-al])habet in an 
hour, and retain it for ever. Yet the inventors can assure tlieir rea- 
ders, that it is impossible for the pen or the press to convey ideas 
with greater precision. Besides the higlily important properties of 
ciimplicity and accuracy which their s(!hcme unites, and in whieli 
it has not been surpassed, it possesses various minor, mn* yet in- 
considerable, advantages, in which, it is presumed, it cannot be 
equalled by any thing of its kind. For example, its tactile re- 
presentations of artieulate sounds are easily portable, — the ma- 
terials of wliich they arc constructed may always be procured 
at a trifling expcnce,— and the apparatus necessary for their 
construction is extremely simple. In addition to the letters of 
tlic alphabet, there have been contriveil arithmetical figures, 
wliich, it is lioped, will be ol‘ great utility, as jhe remembrance 
of numbers is often found peculiarly diflicult. Palpable com- 
mas, semicolons, &c. liave likewise been provided to be used, 
when judged requisite. *The inventors have only to add, that, 
sensible of the happy resiilts^f the invention to themselves, and 
commiserating the fate of their fellow-prisoners of darkness, 
they most earnestly recommend to all entrusted with the cduciv- 
tiou of persons deprived of sight, carefully to instruct them in 
the principles of orthography, as the blind being in general un- 
able to spell, is the chief obstacle to their deriving from the new 
mode of signifying thought, the much wanted benefit which it 
is designed to extend to their melancholy circumstances. — Such 
as are desirous of iiirther information respecting llie String Al- 
phabet, &c. may obtain it by aifl>lying to l)a^id MacbcaUi, 
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Blind Asylum, Nicolson Street, or to ^Robert Milne, music- 
teacher, No. 28. Broughton Street, Edinburgh 

S5. lAimhiosiiy of the Sea , — I am very glad to sec that my 
views on the luminosity of the sea accord strikingly with those 
of Dr MacCulloch, agTeeably to his paper inserted in Mr 
Brande*’s Quarterly Journal of Science and the Arts, No. 22., 
for July last. Pages 250, 253, 256, and 256, paiticularly cor- 
roborate my remarks ; and it may be pioper to remark, tliat my 
paper on the Luminosity of the Sea/' published in the tliird 
Volume of the Transactions of the Wei'nerian Society, was trans- 
mitted and read before dtat Society in 1819. — J. Muiuiay. 


Art. XXXIV . — LUi of Patents granted in Scotland since l^i5 
September 1821. 

rii 

IS. X O William Aldersf.y of Homerton, in the parish of 
Hackney, county of Middlesex, gentleman, for An Improve- 
ment in Steam-Engines and other Machinery, where the Crank 
is used.” Sealed at Edinburgh the 19th September 1821. 

19. To David Gordon of the city of Edinburgh, in tlie 

county of Edinburgh, at present residing in the burgh of Stran- 
raer, Esq. for certain Improvements in the Construction of 
Harness for Animals of Draught and Burden.’’ Scaled at Edin- 
burgli the 19th November 1821. ^ 

20. To Geois^:^!: Vaughan, late of Sheniekl, in the county 
of York, gentleman, now of Chesterfield, in the county of Derby, 
for Ills Invention of a Blowing Machine, on a new construc- 
tion, for the fusing and heating of metals, smelting of ores, and 
supplying blast for various other ’purposes.” Scaled at Edin- 
burgh tlie 17th November 1821. 

21. To Charles Phillips of Albemarle Street, Piccadilly, 
county of Middlesex, Commander in the Navy, for certain 
Improvements in the Apparatus for propelling Vessels, and an 
Improvement in the Construction of Vessels so propelled.” Scal- 
ed at Edinburgh the 17th November 1821. 

* The abo\c notice, tvhich is the composition of the inventors themselves, has 
been printed without any alteration. 


P. Neill, Punter. 
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Art. l.Sistory of the Invention of Pendvlvm Clocks hy 
Chbistijn Huygens *. By J. II. Van Swinden, Council- 
lor of State, Professor of Phii6sophy at Amstcrdain, &c. 

The measure of time is of the greatest importance to civil 
society^ and m many departments of science. An accurate one, 
capable of measuring its minutest parts, is essentially necessary 
for astronomy. Accordingly, different contrivances for this 
purpose have been of old devised ; such as the clepsydrae of the 
ancients, which were substituted the motion of sand, --and 
afterwards clocks, furnished with wheels, and moved by a weight 
or spring. The latter were materially impFo\ed by the intro- 
duction of a balaneCy which regulated to a certain degree the 
motion of the wheels. Still the irregularities t<j which even the 
best of them were subject, were so great, that the most famous 
astronomers, such as Tycho Brahd and Hevelius, though they 
spared no trouble or exjfcnce in their construction, were com- 

— — r ‘ - - 

• The folloDving Is a somewhat abridged translation of a Jiaptr read before the 
First Class of the Dutch Institute, and inserted in the Third Volume of their Me- 
moirs. Its chief value for the history of Science, consists in the number ot hither- 
to unpublished documents which the author has collected from tlic manuscript 
papers relating to Huygens in the possession of the University of Leyden, of which 
large extracts arc appended to the memon*. These are not attempted to be given 
here, Imt may be consulted by every one, being for the most part written in the 
onginol French and Latin languages* They ore referred to in the tianslation by the 
words Lenfd^ MSS. Short extracts of them have, howc\er, been occasionally adde^ 
in the notes, or incorporated with the text — Transl. 
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M. Van Invmtion PenduIum^Cloclks 

gielled to acknowledge thi|iio dependence could be placed upon 
them. 

The use which might be derived from the oscillations of a vit 
brating body, drst became apparent to astronomers, frenpa the 
time that G^ileo made known his theory of pendulums, 
by his letters, and Sytima Cesmicumy published in Italiaii m 
163S, but more especially by his Dialof^ de Motu^ which 
peared in 1639. They applied this doctrine to measure the 
time which elapsed Iwtwcen two observations, by means of a 
ball, suspend^ to a wire or metallic rod, which oscillated by its 
own gravity when impelled ; and we are truly astonished at the 
degree of accuracy of w*hich this method became susceptible, in 
the hands of diligent observers. It was, however, subject to 
two serious inconveniences. The principal one was the neces- 
sity of assistants to count the number of oscillations of the pen- 
dulum, relieving each other at intervals, as the length of the 
observation, which sometimes lasted for twenty-four hours, re- 
quired. This made some of them intent on the jwssibility of 
adapting to the pendulum something which might of itself in- 
dicate how many oscillations had taken place during the inter- 
val of observations. Hevelius affirms having succeeded in such 
a contrivance, {Machlna Cwlcsilsy i. p. 364.) ; and WaUis, m a 
letter to Huygens, (Leyden MSS.), says tnat somebody had 
added a wheel to his pendulum, which served the same purpose. 
Another defect consisted in tliesc pendulums always returning 
to rest, after describing arcs which became continually shorter 
and shorter, soHhat after a certain period they required being 
put in motion again. Pendulums, then, in this state, could not 
be termed accurate measurers of time* In order to answer this 
end, some additional contrivance was requisite, which should, 
by its action, restore to the pendulum the loss of velocity suffer- 
ed at each vibration, and thus render its motion perpetual, whilst 
itself should in its turn be kept to a regular rate, by being 
obliged to follovwthe isochronous beats of the pendulum, and 
become capable of showing off with accuracy, not only the small- 
est portions of time, but in like manner those longer periods 
which arise from the accumulation of them. 

required a genius of a particular cast It appeared in 
die person of our countryman Christian R man <rf 
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Jalents^ who, when yet very young, was alr^^y rank^jd 
a)|iDipg the first nmtheoiatidansof his age^ and is still ccmsider^d 
ed one of the greatest that ever lived, and who, from his earliest 
showed a turn for mechanics, which, united to his iheo- 
knowledge, peculiarly fitted him for the accomplibhment of 
tl^ iSfficult task. It was at the latter end of the year 1656, that 
Bfitygens first hit upon the idea of furnishing clockwork with 
a pendulum, and substituting the latter for the balances then in 
use. He immediately set about making one of this construc- 
tion, and had many more made under 4us direction in 1657, for 
which he obtained, on the 16th of Jun<^ an exclusive privilege 
from the Statcs-Gcneral. In 1658, he published a Latin de- 
scription of his clocks, consisting of a few pages in quarto, un- 
der the title of Horologium^ dedicated to the States of Holland, 
lie also made known his invention to many of his fri('nd>s, as 
appears from their numerous answers {Leyilen MSS,), and he 
made an unsuccessful attempt to procure a sinnlar patent in 
Prance. Scarcely had he constructed a few on this principle, 
till they were every where brought into use : the balances of 
many clocks, whetlicr driven by a weight or a spring, were taken 
out, and pendulums substituted in their place; so that even l)c- 
forc the above-mentioned I.atin publication appeared, clocks 
were st^cn, having jx^idulums of twelve or twenty feet long, with 
weights upwards of thirty pounds affixed to them % of wJudi 
those of the church at<,thc village of Scheveningen, near the 
Hague, and at Utrecht, may bo reckoned among* the first. His 
description of them was sent to his correspondents among the 
learned, and by them diffused in every foreign country, and 
spread with amazing rapidity. The proofs of this assertion arc 
m<>st evident, from the nuint%ous congratulatory epistles ad- 
dressed to him on the occasion, from people of all ranks and 
countries, accompanied with frequent requests of sending speci- 
mens of his newly invented clock, as constructed under his own 

o 2 


• JTorofogtum, p. 1. & 9.— The works of Huygens were first collected by 
* s^Gravesande, under tlie title of Huygemi Opera varioj 1784, in <[iiarto, with an 
account of his lifb prefixed ; to which were added by the sninc, Opeia Reliqua et 
PosMasto, in 1788. ^ 
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5 axA aatronomers fxxm 

|)#|;aii to jreli^quti^ their former glance apparatus, which 
soon entirdy superseded by.thje pendolum cloek. 
Notwithstanding the imp<»rtant discovery thus inade,^^^t 
to be expeaed, at a time when the application of maU^ep^ 
ticaJ theories to mechanics was far from being generally 
4crstood, that the principle oi the new.ecaitrivance, namdjr^ 
ihe reciprocal action of the wheels and pendulum on each othe|^ 
(the latter regulating the former, whilst it is prevented by them 
from returning to rest,) would not be immediately and fully 
comprehended by all, but give rise to several objections. We 
must therefore enter into a more particular detail of the uses 
and construction of the balances, ibr which the pendulum came 
to be substituted, in order to show how greatly the old principle 
fell short of the new, in answering the end of a proper regula- 
tor of the work, confining our attention to that part of clock- 
work to which the invention more immediately belonged, and 
which is called the Escapement 

The old works, then, may in this respect be reduced to two 
classes. In the first, Fig, 3. Plate VIT. the balance TT was 
supported on a perpendicular arbor MN, the pallets M and N 
of which acted on the teeth of an upright crown or balance- 
wheel LL. When Huygens substituted the pendulum, he only 
at first altered this arrangement, in so far that he fixed on the 
perpendicular arbor MN, Fig. 1. a pijuon, or smaller wheel O, 
which not having a revolving but swinging motion, as well as 
the arbor itself, engaged by its leaves the teeth of a larger wheel 
P, supported on the horizontal part of the bent wire TQR, 
which transmitted the reciprocal actions of the pendulum and 
clockwork. By tliis contrivanoj, and because the diameter C 3 | 
the wheel P was double or treble of that of the pinio^|D, 
gens judged lliat small vibrations of the pendulum t^uld ]a|^ 
the dock going, and that small irregularities in its motion c^d 
not dktufb the uniform rate or isochronism of the work-f 

— ^ — - — — — 

* Among these ere lettei:s of Marlon and Bouillaa, distinguiahe^ mathemati- 
idaiis at Paris, Wallis, Jacquet, Gregorius a Sancto Vincentio, Kintier of Vienna, 
lli^sius, add Pascal, , * ' ^ 

f Jfforvl 0 givmy p. 13,— Fig. 1. is taken from the diagram aiOftxed to tho Horo- 
l k>giun ; only those i>arts ore omitted which do not immediately concern the**»scape- 
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K &ii with which Wallis^ who had at first ft dditbt 

head, expresses faims^ perfectly satisfied. {Leydm MSS)« 

' The second class of clockworks, Fig. 4. had the axis to which 
pidlets were affixed in a horiftcftital situation, whilst the bar* 
SScfeb"TT moved in a vertical plfthe* In subsequently adopting 
attangement Fg. it seems that the vibrations of the pen- 
dulum now directly receiving the impulse of the jiallets, became 
too large, and that it was in order to obviate this defect that 
Huygens suspended the pendulum from a thread between two 
curved brass-plates, which, by arresting it at a certain point of 
its course, prevented its going too for ofi either side. This de- 
parture from the original construction was not then published 
by Huygens ; but it must have occurred to him very soon after 
the publication of the first, whether with a view of adapting the 
new principle more easily to the then existing balance-works, or as 
a farther improvement of his own, (his activity and endeavours 
after perfection knowing no hounds, ml actum reputans si quid 
super esset agendum ); for, in a letter of M. Mylon, dated Paris, 
31st January 1659, -his gentleman speaks of clocks, in which 
the axis lies horizontal, which, not having the pinion and wheel 
O, P, Fig. 1, are freed from certain inconveniences, but are 
liable to another, which,’” he says, namely the inequality of 
the lengths of the vibrations, and consequently of the time, you 
have endeavoured to correct, by the addition of those two small 
pieces.’” (^Leyden MSS.) And Huygens himself, in a letter to 
Van Schooten, Professor at Leyden, of the 6th ;®ecember 1659, 
says: ‘‘ You know, 1 think, that I employed in my clockworks 
two curved plates, between which the pendulum moved ; and 
that this was done, in order that the vibrations might all be 
made in equal times, as otherwise they would not be isochro- 
nous.” After he had used them for this purpose, he discovered. 


filent. The improved omingemeiit represented in Fig. 2. is taken from his ^ork 
qn the Theory of Pendulums, entitled Horologtum Oi>otUat<trtum^ hich Huygens on- 
ly published in X673, though, (os uill appear in the text), it had occuried to him at 
a much earlier period, and was actually adopted soon after the discovciy of the first. 
It must be observed, however, that the plates or cheeks, between hich the pen- 
dulum IS spsifonded, were not at first of the cycloidal shape, which he afterwards 
adopted and explained in ihi liittcr work, but were inttnded for a didbrent ttae, 
wlisch is explained hi the sequel. 
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#9lt,'in atiificwar thei? ^md, they must be bettt 

iaief «^db(^4d} a disoavery^ which be communicates in the 
sam*^ letter : Quod ^tur nunquam me inventutum sperav^c^, 
mine denique ; vefam nmiimm figuram curvarua^ 

utdias^tkoiea <mmes accumtissime exs^uentur. Bam 
tlrtfeac ^&meiHca determinavi mihi quidem ommum fe* 
Ifeieslma (inventto) vidctur in qiras utiquam inciderim.” {L^ 
ikn MSS). 

• The decided advantages of the pendulum over tlie old ba- 
lance)^ to regulate the rate clocks^ were not however immediately 
perceived by alh Itt the first place, it was thought by some, that as 
clocks furnished with balance moved i aster, according as heavier 
weiglits impelled the wheels, the same might bo the case with 
pendulum^elocks. In the no\t place, balance-clocks stood still 
on being wound up, whereas Huygens, by hi> iiK.Je of suspend- 
ing the weights, made his move on during this operation. In 
the third place, the reciprocal actions of tlie pallets and crown- 
wheel appear not to have been thoroughly undcrsUxxl by many. 
They imagined, that the irregularitic'5 in tlie motion of the 
wheels might perhaps in this manner communicate themsoives 
to the pendulum, instead of being overruled and jjreveiited by 
it^ 1 vastly, the inequalities iii t}>e lengths of the vilnations 
would alter the isochronisnn an objection A^hich Huygens was 
himself the first to make; hut he shows ai the same time that 
his manner of connecting the pc^mhilmn with the work, inudo 
these small anomalies imperceptible. (Ilofuh^ntnny p. 12.) 

The attention of astronomers about ibis time was generally 
directed towards finding some means of rendering rkxks more 
regular. Hevelius, who had already, it seems, devised * smiie 
method by which the pendulum iS’self might indicate the num- 
ber of oscillations it had gone through during a certain lime, 

• Abundant proofs of this occur in the Ivvtet^of hU correspondents, {Leydvn MSS). 
Tho objection ieatated m the most forcible manner b> Joequet, in a letter from 
Antwerp, 1658 ; Unws mihi &crupulu8 inherit, jienduJum tuum non tarn suo, 
^uam ^bttonSMiti motu, cieri. Cum enim pendulum bbeium nequo vihrationum w- 
cue aortIMtir aequnloa, neque motum per se continuet, utrumquo autem tui auto- 
|i)ji^>bene6c^ consequatur, manifestum vhlctur fllud agitdri potius automatl motu 
Igiklali qttum naturali suo.*— Manet dabiuiaaimpn plus iniequaUtatis do ma« 
JBia in motum penduh, quw sequolitatis ex motu j^ietlduli in maohina derive* 
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^^pcars likewise to have been intent on the means of rend^ilg 
lis motion perpetual^ and even to have mdeavoure^ to connect 
it with his clocks r But,"” he adds, “ whilst working at tjbein^ 

V tod before they were completely finished, it happened that Huy- 
nhs had in 1657 invented shtiiiar clocks, and published a 43^ 
scriptiion of them in 1658,’’ (Maddna Codestu^ p, S66.) In ^ 
manuscript paper in Huygens^^ own hand, contmning short re- 
marks on his principal discoveries, under the title of Aneedote^^ 
{Leyden MSS.), he only says of Hevelius, that he had made 
attempts for himself : Hevelius sibi occoepit.'*’ Hook appears 
likewise to have found out a means of 4>rentlering the motion of 
pendulums perpetual, but it was no application of them to re- 
gulate clocks. {IIc)ok\i Works in fob p. 4.) Many, in short, 
sought after something,— Huygens alone hit upon the true prin- 
ciple. He was far from denying, however, that the loose or de- 
tached pendulums brouglit into use for astronomical purposes 
by Galileo, had suggested to him the use '^diich might be made 
of them to regulate clocks, {Horohgkm^ p. 1.) ; nor did he con- 
ceal that the common balance-clocks prevalent at that time, had 
furnished the ground of the c^scapement, and that he only alter- 
ed them so far as was necessary to adapt them to the action of 
the new regulating principle. {Ibid. p. 7.) 

The description given by Huygens jf his clocks, as likewise 
the clocks constructed by him, or under his inspection, soon 
taught- clockmakers h^re and clstnvherc to substitute the pendu- 
lum for llie balance in existing works. Mapy, however, did 
not succeed so easily^; and although Wallis wrote Huygens, 
{Leydm MSS.) that, before receiving his description, he had 
seen in England a clock with a pendulum, which was, liowever, 
known to be of his inventioi^i and added, in a subsequent letter, 
that several English watclimakers imitated them each in hi^ way, 
from which it would appear, that, very soon after the invention, 

• The numerous letters of M. Petit, Intendant des Fortifications et Ing^nieur 
du Roi, to W. Huygens, form an amusing part of the collection in the Leyden MSS. 
He could not for a long time succeed in fitting up a clock in his jwssession, so as 
to make it go ; and though he wrote letter after letter for adticc, and added wei^ 
after weight to move the wheels, his difficulties seemed rather to increase ; 
was for f»everiii years the most troublesome correspondent of whdm he 

professed to adxtoe very much,— iVefc cf tAc 2Va»a?afo/. 

# 




M. Van SwincK^il ihe qf Pendidunt^Chcks 

jpenduluni'^loeks wm domtiructed in lingland ; still the nuiti* 
|)er of them mmt have been small: Derhams an EngHsl^ 

man, whcr pubUabed a workmen watchmaking in 1700, aaytj^l 
that after Huygens had invented pendulum^locl^ andma^ 
of tSmn, a Butx^ watc^hmaker of the inune Frometim' 
tMse over ftom Holland about the year 166$^ and constmeldl' 
the first ever seen in England. He f^s,thiait there was stUl one 
^Ktant in Gresham College, which Bishop Seth of Salisbury 
had made a present of to the London Society. This, however, 
I am disposed to think rekt^ only to pendulums with cycloidal 
cheeks. Huygens himsdSf mentions, in a journal of his voyage 
to England in 1661, that Mr Goddart had, on the 6th of April 
of that year, at a meeting of the Society at Gresham College, 
dtewn him in his apartments three fine pendulum-clocks. 

‘'Some watchmakers in Holland, who, notwithstanding the pri* 
vilegeof the States granted to Huygens, imitated his pieces, con- 
cealed as much as possible the new device, and went even so far 
as entirely to dispute his claim to the discovery. He complains 
of this abuse in the dedication to the States of Holland, prefi!!ced 
to the Horologium ; and was even compelled to prove his claims 
in a lawsuit, which he directed his workman Coster to institute 
against a watchmaker at Botterdam. 

This, which took place in Holland under HuygeftVs eye, was 
much more to be expected in fbreign parts, and actually hap- 
jiencd at Rome, where the description published by Huygens 
hod been sent attthe end of 1658. iE^dius Gottignies, a pro- 
Ibssor at the latter place, wrote in August 1659 to Gregorius k 
Sancto VincentJO at Ghent ; One of these days, a watchmaker 
to the Pope constructed a clock similar to that of which Huy^r 
geus sent you the description. He was highly elated witli this 
new and admirable invention, which he said was his own, and 
had asked oil mathematirians to come and see it. All were 
loud in their praises. For as he had prudently concealed the 
chief contrivance, so that the spectators saw nothing but the 
)iaiids*and^ pei^uhim, they were astonished} and could not suffi- 
ciently testdy thar admiration of a thing of which they had 
heard homing, and bestowed the greatest applause on the pits« 
discoverer, when I, who had been admitted anumg 
||iem \y Father Athanasius Kircher, suddenly checked thc|e 
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plaudits, by mendomn^ the nattie of the authcav and expoaog 
|i(he hidden artifice* Pather Kircher has asked me to instiruct a 
bow to make such a clock, which I undertook to do.’’ 
4ig^MSS.) 

4 But we come to pore serious attacks on the rights of Hay<- 
to be consider the inven^r of pendulum^l^ks. These 
•^arose more esrpepally in Italy, where the invention has been as- 
cribed to Galileus Galilei, nnd his son Vincenzio Galilei* As 
this claim has been asserted in several works, even of the pre- 
sent day, and with some appearance of reason, it becomes ne- 
cessary to show, from original documents, how far Galileo and 
his son had gone, and to examine the real truth of the above- 
mentioned assertions. This is tlie chief purpose of this paper ; 
and I flatter myself to be able to set the whole matter at rest 
for ever ; and, far from detracting any thing from the just 
claims of Galileo, to place these, on the contrary, in their proper 
light, by pointing out, in a much clearer manner than has ever 
yet been done, what Galileo actually accomplished, 

I fthall first state the nature dT the claims set up against Huy- 
gens, before <»)tering upon a critical examination of them. 

They may be learned from the introduction to the Horolo- 
gium Osciltaiorium^ published in 167S, where, in a firm, though 
moderate manner, he asserts bis right to the honour of the 
discoveiy, N^nc cum hmc omnibus nota sint, (namely, that 
he, HuygeUvS, had fitted up^ clocks with a pendulum as early as 
1657, and sent specimens of them, along with ^ printed descrip, 
tion, every where the following year,) facile apparet quid de 
illis existimandum sit qui septem post annis eandera construo- 
tionem, quasi a sc suisve amicis profectam libris suis vendita. 
runt.” It was probably after reading these words, that Prince 
Leoix>ld de Medicis wrote in 1673, the letter quoted by Tira- 
lioscbi, from the Zetlro medite (TUomni UI .9 and addressed to 
Huygens ; Per queUo c^e riguarde cdT mvemmme del fendede^ 
con asserziane dettala da cmimo sincerisHmOf costantemente le 
affirm di credere mom da mjbrte verosimile, die cL notizia M 
e* eia per down UfnpQ ventdo U concetioj che sovvenne 
amora el nostro GalUeo di adattare Upendoh aW oriah ;jpoidke 
dd ero^ fodmmni noto^ et Fiatesso Galileo rwn avea riddt$ fdF 
0^00 pracHco cosa veruna di p&rfeito^ a tel couto^ come si,pede 
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da qml poeo cheju memtpidato ed abbozata dal figUtajh,’^ Tq 
which Huygens, according to the same writer^ would have ach^ 
swered : ** H Jb/ut him croite pmrtmty pmsqu^tm tel PHnc$ 
Tasmrej qufi QaMh uit eu\ avparavani mai eeUe pe^htS^^i ^ 
(Storim ddia '^Meraturu ItaMamy t viii* 166,) This lette^ 
of die Piiace X have not found among the papers in my hands."^ 
The wcwrds above quoted from Huygens, rel^ to what Count 
Malvasta had published in his EphemerideSy printed in 166^ at 
Florence, that he possessed at lus house a cl^, the motion 
of which was regulated by a pendulum, according toif^ man- 
ner discovered at Floretite some years before^ This docs not 
prove that tins dock existed l^ore the pubiioation of Huygenses 
description, but merdiy that Malvasia considered the application 
of pendulums to clocks as an invention of the Florentines. 
Nor does he attribute it dircctl}' to Galileo ; but he certainly 
takes it away from Huygens. That the Florentines claimed 
the discovery, was not new to.the latter, since, ali*eady two years 
before, he bad received from Borne a letter, (dated March 1660,) 
in which the writer informs him, that he had heard at Florence 
that pendulum-clocks had been invented there for some time, and 
that somebody bad even sketched out to him in a rough manner 
what Galileo had attempted to make on that principle. Nor 
was he ignorant of what Prince Leopold de Medicis wrote in 
April 1659, to Bouillon at Paris, from whean he had received 
a copy of the description of Huygehs, namely, that tlie appli- 
cation of the pendulum to clocks had been a subject attended to 
at Florence for three years, and that an artist had made a clock, 
which he (the Prince) hoped would succeed. Consequently this 
work had not yet been perfectly finished. Extracts of that let- 
ter were sent to him by Bouillon, MSS.) and this lat- 

ter gentleman, upon receiving Huygens’s answer, expresses him- 
sdf highly satisfied with it, and $ent his own words to the 
Prince, who, in a subsequent letter, acquits Huygens entirely 
of the charge of having wilfully attributed to himself the dis- 
co^jr of Gafitep, {Ib.y This defence d Huygens to Bouillan 
would throw much light on the subject ; unfortunately it has 
Yiot come down to us, and he himself seldom kept minutes of his 
lettta^ y but very rarely we find short remarks Subjoincd to letter* 
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he had received, and ^hich probably contained an outline 
of the andwers he had mode to them. 

^ What foHowg rdatea no doubt to the statement found in the 
aecmnit of ^periments made ^ Florence, under the title of 
Saggi di Nutu/Ndi Ewperiend^ whidi had appeared in 1667, 
^ <Jui vero Galileo pimas hie deferre conantur, si tentasse eum, 
non vero perfedsse in^nentum <hcant, illius magis quam mem 
laudi detrahere videntur, quippe qui rem eandem xneliori quam 
ilk cventu investigaverim. Cum autem vel ab ipso Galileo, vel 
ab ipsius filio, quod nuper voluit tir quidam cruditus, ad cxi- 
tum pei6uctum fuisse cemtendunt, hArologiumque qusmodi rc 
ipsa odfaibitum, nescio quomodq creditura siH iri sperent, cum 
vix verisimile sit adeo utile inventura ignotum mancre potuisse 
annis totis octo (1649j— 1657,) donee a me in lueem edaretur 
{Horol, OsciUator.f p. 8S.) The Secretary of the Academy 
del Cimento, then Count Lorenzo IVIagalotti, had said, p. of 
the Saggi ♦, that the academicians (in order to measure the 
lime accurately,) had “ thought pro{>cr to add a pendulum to 
a clock, after the example of what Galileo had found out the 
first of ally and Iris son, Vincenzio Galileo, bad put in practice 
as early as 1649-” The claims of Galileo to the invention could 
not possibly be asserted in stronger terms. A figure is added 
of the clock, m employed by the academicians of Floi'cncc, but 
this only shows the external appearance of the instrument ; be- 
sides they do not toll us whether this agrees exactly witli the 
original, as constructed by Vincenzio GaliJev, and pendulum- 
clocks existed already at the period of this publication in 
Italy, where the descigiption by Huygens was likewise every 
where known. 

This is not all. In 168D appeared a man, who roundly de- 
nied that Huygens ever made any discovery about clocks at all. 
This was no other than Bcc^cCr, wdl known for having origi- 
nfdly suggested the system which so long prevailed under the 
name of Stahl. In February of that year, he presented to the 
Royal Society of Imdon a temtisc De Nova Teisipork dim^^ 

• This Work, la folio, wa$ translate into Latin, with notes, by Musscli^n. 
ptthii 9 hed in 1T31, under the title of Ttnlamina Naluratm Mudmitu 
Jtl CtmcniOf in quiirto. 
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^enc& ratkmej et accurdta hofc^ogiarum ^cdiiom^^ in yfhidi he 
thus expresses hitnsdf : St, Huy^ns of Zuilichem, a Hoh 
landar^ daiins the inventioti lind practical application ci pen* 
dulum-dioclbs» in his treatise dedicated to the States of Holland, 
frtnn wlndt he altemitards dbtamed an exclndve privilege, as 
likewise firom the Eng of France i* (This is inaccurate; the 
privilege was of the States^General, and granted the year b0^e 
the pubHoadon ; nor dd he obtain die privilege from the En g 
of France, thdugh he applied for it). But Count M^[alotti, 
Kesident on the part of tte<7rand Duke of Tuscany at the Im. 
perial Court, contradicts Dim, who told me in person the whde 
hisiDiy of that clock ; the sanje was told mo three years ago 
in the Same manner at Adgsburg by Trefler, watchmaker of 
the late Grand Dukef^, father of the present. Namely he 
relates having, by order of the Grand Duke, and in the sprit 
(ins^ncUi) of his mathematirian Galileo Galilei, made the first 
pendulum-dock ( Sorobgium Pendudum ) at Florence, of which 
a specimeh was sent to Holland. The mathematician of die 
late Eector of Mentx, told me he had at Prague a pendu- 
lum-clock, made by Justus Borgen, mathematician and watch- 
maker to the Emperor Rudolph II., of which the great mathema- 
tirian, Tycho Brdid, had made use in nis astronomical observa- 
tions.” This stat^ent of Becker has found its way into several 
works, and has been admitted, without farther inquhy, by some as 
containingfactsuncontrovertedby anyspecwsof e^dence, except 
the known integrity oFHdygens, by dthers as undoubted truth, 
and farther cotthnented upcm in an eulogy on GalQeo, ori^nally 
publiriied at Milan, in an Italian Journal dd afterwards 
in the thud vdlume of Elogi de^i Uoftivni di Tostanuy 

printed at Ducca in tWS. The WritSfer of this last work, in men- 


* lK«|pt!htsd in Uie The of Ftauiead and 

See ifta 

H)ia]angi4|^ 

ab«^twgeng appcm certainly not vi^creditile, he had, in 1060, on a 
viel^rlfQ{Hiod,^t<^nea|cd" the honour^ hie aeqiialtiUd^, to shew Wni'a jwr- 
inoSfie, wip aoihe little fiattery tii a ^ tj^iem in Meehanleih eh Ho- 
a te (Huy^ni^) inventmn MSS.) 

ir, dead ia 1S70 ; he v?as Wothcr of XiCopold dc t^ore 
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tioning that Galileo, ia his old age, had added a pendtdum to 
docks, aaer adding the words of Becker and those of Magalotti, 
in the Experiments of the Academy del Cimento, condudes thus : 
« We possess thelet|;ei|[of Galileo to Beaugrand, with 

othei^ cf Head ajtd Hortensius, which, besides Viviani, prove> 
in an indubitable maimer, that Galileo really made the applica* 
Uon of the pendulum to clocks. It is Elia Eeodati, who, in 
16S7> sent an account to the father of the celebrated Huygens, 
of the pendulum-docks constructed by Galileo ; and Becker 
adds> that a modd was likewise ^nt to Holland. All this is 
sujSSdent to refute Huygens, Mussch^brdek, and many others, 
who will not allow Itdy the honour of these great discoveries V’ 

It is impossible to meet with **more unqualified charges, and 
if, the lapse of centuries, notliing should remain on the 
subject but the writings of Becker and of this eulogist, one 
would be compelled to refuse Huygens all share in the applica- 
tion of the pendulum, and perhaps to refer it to an earlier pe- 
riod than Galilqo himself,— -so difficult it is sometimes to ascer- 
tain the truth in the history of science. WJiat, then, are we to 
think of the opinions of older philosophers, as described by his- 
torians, panegyrists, and other writers, when such uncertainty 
exists respecting a discovery a little more than one century and 
a half old ? 

To these bold assertions I shall now oppose the evidence of 
jfitcU, which I have arianged under the five following heads : 

In the place, By sliowing that the correspondence of 
Galilep contain^ not a word of the pretended application of the 
pendulum to clocks. 

Secondly! f By disproVing, what is hinted at, that Huygens 
learnt the applicaUon made by Galileo through the letters of his 
father, or by a model from Italy. 

Thirty ^ By exhibiting, what has never been done yet, the 
actual clodi, as devised or made by Galilei and his son Vicerk 
md, frirni hitherto unpublished, and shewing that Huy- 

* Th»$ jQsIiteo been iitetall; copied in the Geneva ediUoi^r Uie 

in quarto, hy PeUet, nnd the octayo edition^ under the word 
where attributed to Frisi. This fs false ; the Slogw de CaUko b^ of 
be)3»after. Is a totally dilTerent nork, and cont^ns altoge^ct'dWeiuit 
/(ews from those here ex|)re$sed. ^ ^ 
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gens neither had nor eould Iwive the Irast knowledge of it. 
Hife, 1 beheve» yn9 4^ %^iteo to have aceoxnpJbhed even 
something i»m?e than what his most zedious defenders have 
brought forward to this diqr* 

Fawik^f By proving the ttarri^ve respecting Trefler in 
Beckei^s w^ to be greatly exaggerated, and that the iwst 
probable cirtumstanees in it must, from ihcir very naliure, harVe 
been unknown to Biiygens* 

And, 2^%, By explaining the ori^n of those pretended 
pendulum^o^s employed,^ it is said, by l^oho Brah^ whose 
death had taken pla^ mcjjfc'e than thirty years before any thing 
respecting Galileo^S attempts were made known. 

1. With regard to the letters of Galileo to Beaugrand, there 
is found but one in the quarto editbn of his works in Italian of 
1718, dated November 1633, in which, speaking of the longi- 
tude, he mentions the necessity of having accurate clocks, 
(gmeio orokfffhj) ^hich I construct ^ith so much facility, 
precision and simplicity, that they do not admit of an error of 
a single second, not only in an hour, but even in a day in a 
montb.’^ Whether there be others in the Letire inedite (fUomlni 
iilustriy by Fabroni, I have not been able to ascertain ; but 
they cannot possibly contain more information than those which 
we are next to examine, and which were written professedly on 
the subject hinted at in the above letter to Beaugrand. 

These arc addressed to Beaal, formerly Gdvcipor of India, 
a man of great merit, knowledge, and authority in Holland. 
Hortensius, Profe&or of Mathematics at Amsterd^, the cele- 
brated Grotius, and the States-Gencral, and relate all to the dis- 
covery which Galileo had made of the Satellites of Jupiter, their 
eclipses, and his method of finding jhe longitude by means of 
them. After having applied in vain for the support and coun- 
tenance of the Court of Spain, he resolved, in l635, to offer 
his djscotery to the States-General of the tJnited l^vincea 
ccarrespondence^ which was carried ou^duefly through the 
of Booda^, at Paris, and Grotius, is containwin his 
wo^ to which may be added the GroiU. In his 

fim%minfnumcafiion of March 1886 to the States, he enuni^-* 
raleatbe i^iusHeafor making a godd observation at sea, 
tkma m exc^n^ clock {esquisUo orolqgvo,) to count 
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hour, with its smallest divisions, {^Kimrbeif fromooon, or from 
^ the setting of the sun. Of he says, 1 possess 
surcs of time (mesuraiore del tempo) sueh, that if one c<»»sttucte 
four or six Similar instruments, one will find, as a proof of their 
accuracy, that the times which they measure and indicate (tempi 
da qaeUi fOeet^rati S fnoetrat%) do not differ one second, not 
only i^ an hour, but a day, a month ; so uniform are these 
cheke (omoUy) fully (pur troppo) astonishing to observers of 
celestial phenomena and motions ; the more because the con- 
struction of those instruments (imtrumenti) is very easy and 
simple, and little subject to those External hindrances wliich 
other instruments devised for the same purpose are liable to.’’ 
The word oruoU (horologes,) which here occurs, must be parti- 
cularly attended to ; for though it suggests to us, and did even 
suggest at that time the idea of an instrument indicating the 
time by the regular motion of the hands, it appears from Ga- 
lileo’s own description of them, in a subsequent letter, written in 
June of the same year, that he meant something quite different 
from it. After explaining the cliief principles of this theory 
of the pendulum finm his DicUogi dc Motu^ (which were then^ 
printing at El55evir’s,) he adds : From these true and weU 
established principles, t derived the construction of my reckon^ 
a s of time (nvmeratore del ternpo)^ and I use not a weight 
suspended by a thread, but a pendulum (pendole) of some 
|X)nderous and more solid stuff, (dc Tuateria soUda ^ grave,) 
as brass or copper : I*make the pendulum in the form of a see- 
tor of twelve or fifteen degrees, its semidiameter of two or three 
palms, (between sixteen and twenty-four inches,) the larger it 
is the more easy will it be to be employed (con mifwr tedio se 
gli potra asslsterc). I make this sector thick in the semidifu 
meter of the middle, and burning thinner towards the edge,, 
by which means I obtain a cutting side, which will enable it to 
overcome, as much as possible, the resistance of the air, which 
alone retards its motion. In t|ic centre is a hole through whicb 
an iron a3ds passes, Uke that of a balance, with a sharp edge 
below, resting on two supports of bdl-metaL’’ It will be 
cessary^^ he farther adds, ‘‘ in order to continue its motian, t&t 
an astistot shall, from time to time, give it a pretty strong fan- 
pubsft^ mptdso gagiiardo), to restore the length of its vibra- 
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tbns.^ But as the same assistant has tp eount the number of 
oscillations which it ]perfi>rms, he proposesi as a tolerably easy 
'mode of avoiding this troublesome labour, {an asscA commodo 
provredimento^) that from the middle of the vibrating sector 
there should project a pin^ which, when the pendulum swings 
to one dde, should meet the upright part of a tooth belonging 
to a small crown-wheel, as light as paper, (kggierUsima 040Uo 
una cariOf) and impel it round its axis, but on swinging baek« 
wards, ascend along the sloping side of the same tooth, and 
leave the wheel unmoved ^ so that one tooth might be impelled 
at each entire vibration, ^nd the number of vibrations be shewn 
by the revolution of the wheel, which might likewise be con- 
nected with a larger wheel by means of a pinion ” “ But,” he 
adds, it is unnecessary to explain all this to you, who possess 
choice and practised artists in the construction of clocks and 
other machines; because those people, on learning the new 
principle, that a pendulum performs its oscillations in very equal 
times, whether it describes larger or smaller arches, will be able 
to draw from it much more suUUe consequences than I can 
imagine.” From this it appears doubtful, whether Galileo ever 
himself tried the contrivance of the pin and wheel, and did not 
rather throw it out as a hint for others to improve upon, than 
as the result of actual experience. He then concludes in these 
remarkable words: In these very simple pendulums, then, 
which are subject to no alteration whatever, (alierazione atcune^} 
is contained the method to preserve in ah easy manner a con- 
stant measure of time : and you will perceive their utility and 
the advantages they possess in astronomical observations, which 
do not require that the oruoh should ^ways go, but where it 
is sufficient to knoW from the hourg of noon, or of the setting of 
the sun, the smaller divisions of time, for an eclipse, conjunction, 
or other celestial phenomenon.” 

These extracts need no comment. They prove abundiqitly 
that the word orwofo, though used long befdre that period, to 
a clock moved by wheels and weights, w^s the name 
ai^ted by Galileo to db^nate this loose pendulum, the inveiu 
of wUch, as the measure of time, belongs undoubtedly to 
him* That it continued to be called by that name for years 

af^i^ is manifest fh>m a French work, printed at Paris 
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b^i|3g the title Vma^ des Quadram" ou de T Horologe Phy- 
• sique Umversel^ and which treats of nothing but free or detached 
pendulums; it is in fact an extract from the Theory of Galiledi 
The Smtes-General, on receiving the propositions of Galileo, 
appointed Commissioners to examine them, presented hini with 
a golden chmh, as a token of their regard, and promised greater 
rewards,, if the invention should be found to succe^. The 
negociations, however, were interrupted by the successive deaths 
of all the Commissioners, and finally put a stop to by his own 
death, >^hich happened in 1641. • 

I conclude, then, that those who appeal to tlm correspondence 
of Galileo, have cither not examined the letters, or been decei- 
ved by the twofold circumstance of his employing a pendulum, 
and calling it by the name of Oruolo ; and that at least from 
1636 to 16399 Galileo had not yet either accomplished or indi- 
cated the application of the pendulum to regulate the motion of 
clockwork. 

( To he concluded in next Number,) 


Aut. II. — Observatkms cm the Countries o/* Congo and Lo- 
angOy as in 1790, By Mr Maxwell, Author of the Letters 
to Mungo Pakk, &c. &c. (Concluded from Vol. VI. p. 62.) 

Caxoes.~ At Cape Lopez and Jabon, the canoes arc 
formed out of single trees of red-wood. They are flat-bottom- 
ed and wall-sided j I have seen f^me of them sevehty feet long,” 
six broad, and four deejJ,* capable of holding a considerable 
number of people. I am told#3f one belonging to King Passe- 
all, at Cape Lopez, that holds two hundred men. 

Houses.— The construction of the.se, though simple, is very 
ingenious. The body of the house consists of four parts, the 
ends and sides, each made separately of bulrush-stems. The 
f>ulntshe^ wMch are about an inch in diameter, are first ' 
^pf the proper len^h,'and laid pataUel to one another upon th^' 
,.|^und ; they are then secur<^ in this position by transver^ 
Branches: js? bamlxx) at the ends and in the middle, thr^ oS' ■ 

Nft t8. APRit 1822. 
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eadh sicb) which are firttlly bound tcgeftiei* hy i^Iips of the pal* 
metto leaf In one end^ a square opening is left for the door. 
The frame-work thua completed^ is fastened to four upri^t 
posts driven into the ground, and is then ready to receive tlie 
toof^>i which is made of bamboo or palniJeaves overlapping 
each other : it conrists of two pmts, attached to each other by 
a sort of hinge, for the purpose of being folded together when 
the family removes. The best bouses seldom exceed twenty 
feet in length, and twelve in breadth; the sides are about 
seven feet high, and altdgether it is so light, that six people 
can easily transport a Souse of an ordinary size ; and, being 
^ so small, each family is possessed of a number proportioned to 
its wants. A bulrush palisadoe eight feet high, bound to- 
gether in the same manner as the sides of the houses, sur- 
rounds the whole. Within this inclosure, the goats, sheep, and 
hogs, &c. are always kept during the night : the entrance is sc- 
ctired by a door of similar materials to the palisadoe. Simple 
as the inclosure is, it would appear from the natives having no 
Other, that it completely answers their purpose ; although from 
an adventure which befel Captain R. Norris of Liverpool, in 
his factory at Whidah, (where all the trade is carried on in fac- 
tories,) we may conclude, that the Congoesc owe their nocturnal 
safety more to the wild beasts being well fed in the woods, than 
to the bulrush screens. 

In the kingdoms of Whidah, Dahomy, and Benin, tlic houses 
and family inctesures arc built of clay or mud, within which, 
tlie inhabitants, with their herds and fl<x^ks, are protected during 
the night. Captain Norris being atj/akened one night by an 
unusual noise, looked out, and disco\ered that it was caused 
hy a large panther endeavouring to leap the outer wall, with 
a milch-goat in its mouth. The goat was brought from the 
ship to supply him with milk, and having heard it bleating, 
the pantlier had scaled tlie wall, and was now in the act of re- 
* tunut^ with his prey. Although the wall was fourteen feet 
panther almost succeeded iu clearing it the three first 
getting ills fbre feet upon tlie copping each time, but 
gHeWright of the goat always brought him down ; after 

sueoeedhig attempt falling shorter of the marV^t^ight 
^ have abamlotied his prey and regained his liberty, had notfeap- 
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tain Norris, li^^tig to We the goat, fihot hinti was obliged, 
however, with the assistance of his black servant, who was 
the only other person at the time in the factory, to bury him in 
the yard before morning; for, if it had come to the King 
of Dahomy’s ears, his voyage would have been ruined, Whidalr 
being a conquered province of Dtdiomy ; and the panther and 
the snake, the King’s fitishes. 

Villages.-— N o detached dwdlings are to be seen here as in 
Europe. Mutual safety obliges the inhabitants to live in villa- 
ges and towns. Each village is the {appertyof some chief, who 
exercises uncontrolled authority over all its members. These 
may be divided into two classes, the slaves and dependant reIa-0 
tions of the Chief, both so entirely devoted to his service, as 
almost to realise our idea of a clan. Thei’e are a few instances 
where rich traders have villages of their own, consisting of two 
or throe hundred families, but they are much exposed to the 
avarice and cupidity of the Chiefs, whose favour they are fre- 
quently obliged to purchase at a great price. 

These possessions constitute the power and wealth of the 
Chiefs, who can at any time call out the male population to 
vindicate their rights, real or imaginary. The slaves, who com- 
prise a large proportion of the population of this part of Africa, 
are employed in various ways, according to their ability and 
address. They live in great indolence, and are rapidly increas- 
ing in numbers, — eqiailly to the comfort and affluence of their 
masters ; by whom, upon the whole, they are tfeated with much 
humanity. 

Chiefs.— ‘•Each Chief is regarded as the father of his own 
district, from whose judgment there lies no appeal, save only 
to Boonzie. Although they all acknowledge the King’s sove- 
rrignty ; yet a few, combining their resources, can at any time re- 
sist -his authority. Indeed, there is reason to tliink that they sel- 
dom or never act in concert, except when threatened by an enemy; 
and even th^, their quota of men and period of service, are liable 
to various cofittingencies,— •want erf arms for instance, or scanty 
of provisions ; either of wKicli will render their ^sistance o# rib 
avail, or, rather; will make their presence a scourge. 
po?^^ ^cfqiaWe of controlling them is the prksdiood. 

r > * % - 
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Chien$> as well as their dependants^ are rAnarkably fond of lO^ 
bacco, which, however, ftom the method of curing it, is very 
bad* European spirits are in great request among thein,~even 
Boona;ie himself is not exempt from their bewitching influence) 
“So, what ean he say to his erring flock ? 

Mobe Oy Travelling*-— A Chief, when travelling, or on a 
visit of ceremony, affects a great deal of state, and is accom^ 
panicd by a considerable number of followers. He sits in a 
sort of liammock borne by four each of whom has a grass 
cushion upon his head, supporting a bamboo about twelve feet 
long, to which the iiamniock is stretched. In this, the Chief 
sits, his legs hanging over ^lie side, and his arms resting 
upon the bamboo. Twelve men are appointed to carry the 
hammock, which they do alternately, by fours ; some, to hold 
an umbrella over the ChicFs head, whilst others carry drums, 
trufopets, lyres, and the chingonga. In this manner they easily 
travel twenty miles a-day. When it approaches a town or vil- 
lage, or meets another chief and his retinue, the cavalcade 
quickens its pace ; the different individuals form in a file behind 
the Chief, and the musicians exert all their energies in produ- 
cing a noise, than which, to an European ear, nothing can be 
more inharmonious or discordant. 

Consultations, — ^When any affair of importance is in con- 
templation^ the neighbouring chieftains assscmble to debate upon 
its expediency, and, if agreed upon, to ctiiv'crt proper measures 
for carrying it inta execution. Each chief is attended by a cer- 
tain number of adherents, according to his rank. The confe- 
is gencratiy held lieneath the shade^f some gigantic cotton* 
tree, whose wide spreading branches would screen a little anny. 
Having seated themselves in a cirde, palm-wine is introduced 
alongst with the subject of discussion, and no doubt contributes 
much to their eloquence ! Nor do they forget, amid the grayer 
of the ^tate, the minor, but more fascinating virtues of 
which, in all its modes, they do ample justice. 

^ conference is preceded by a war-dance, called^ 

S(9fnga; and it is a point of ambition, who in foe 
Inhibit this with the greatest effect, yet only a 
in it The dance begins by a man ru^nugin^ 
id foa mi^st foe circle, brandishing a sw’ord in his right-haml^ 
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with this he reels aUout in every posable dirMtiort, writhing 
bis body into the most extraordinary attitudes. H}s whole 
countenance becomes distorted^ and expressive of the strongest 
agitatiw, which^ with the fixed stare of his eyes, gives him all 
the appearance of a maniac. This state of violent exertion 
having continued about three minutes, another starts up in his 
stead, and endeavours, if possible, to outdo him in the frantic 
display of violent and unnatural motions. When the dancers 
have thus exhibited their talents, the conference is opened. Du- 
ring the continuance of the Sanga, the whole group applaud 
each jMjrformer, and clap their hand/in approbation of his skill 
and dexterity. 

Due ss.-— The ordinary dress of the men in all the countries 
between Cape £opez and Bengucla, is similar, and extremely 
simple: It consists of four or five yards of coarse European 
manufacture, or as many grass-cloths sewed together as may be 
requisite. When folded round the lower part of the body, it 
is fastened above the loins by a few yards of red or blue 
cloth tied in a large knot. This garment reaches to tlie mid- 
dle of the leg ; the upper part is turned down over the belt, 
and tlic ends meet on the left thigh, the corners touching the 
ground. A cafs skin, an indispensable article of dress, hangs 
in front : the head, by which it is suspended, is turned down- 
wards over the knot, and at its mouth usually liang a number 
of hawk-bells, keys , and other trinkets. A large tobacco-pipe, 
a knife or dagger, and a fitisb, are secured^ beneath the belt. 
These, with a bracelet of ivory or brass on each wrist, a piece 


of iron-chain on the ankles, and a common worsted cap iymg 
loosely on the head, complete the dress. The latter article, 
however, is seldom worn by the chiefs, whose whole costume, on 
days of ceremony, consists of much finer materials. In addi^n 
to the other parts of their dress, they wear the grass-cap and 
shawl on tliese occasions : their legs and arms are decorated with 
ivory and brass bracelets, which, witli a quantity of fitishg^ sus- 


pended frhm ,the left shoulder, make a dreadful 
hMr, which is commonly worn short, is ingeniously 
very singular manner: The head is divided, , ^ it 
of which, each - alternate, one 
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cihut itflowd to ^row. This ordcsr is reversed ea^jh buccessiv^ 
shaving, the long hair being cut, and the short, left. 

WoAiEN.^Tlic Chiefs consider their wives as indispensable 
appendages of grandeur and dignity. The great mass of the 
people regard them as a source of wealth and independence. 
They perform every servile office, cultivate the ground, herd 
the sheep and goats, make baskets, spin, weave, &c-, whilst the 
men do2:c away their time in smoking tobacco, or drinking palm- 
wine, except when engaged in war, in the chace, or in fishing, 
&c. The number of wive^ may thus be truly said to consti- 
tute the riches of the middle class. 

The dress of the women tliffers considerably fiom that of the 
men : They have neither the* cloth-belt, cap, shawl, nor cat- 
skin, not even a fitish to guard them from danger » They arc, 
however, allowed the unlimited use of beads and sliolls ; and 
with these they decorate their persons most profusely : a few 
strings of beads supply the place of the belt. There is scarcely 
an article of dress ujion wliich they set a higher \aluc than the 
hair of the elephant’s tail. It is worn around the neck with 
large pieces of coral sti ung upon it. 

Tedious as are the operations of the toilet in our own country, 
they are of short duration compared to that procc*^s in Congo, 
whore a whole day is often insufficient for the completion of a 
single head. Over the eyc-iashes, black lines aie diawn, and the 
front teeth arc filed into one or two sharp fangs. Many of the 
women ornament their bodies with a sort of tatooing, wliiclu 
judging from the size of the scars, must be a very cruel opera- 
tkupi ; but the custom is not common : they do not stain the 
wdunfied parts in the manner of the Othhciteans,» with a colour- 
ing silWonce. A mamed womap generally wears her hair 
after the fashion of her husbands. Young women arrived 


at^ a certain age paint their bodies with a paste made from 
powder of red-wood ; and, instead of shaving their heads, 
the hair is still kept short, plait it in elegant curves 

»S skin. 

and dancing are two necessary accomplishments a 
M these, however, and the servile offices of the con- 
]^eJi(^|^hicSy valued. The wife is the propertj;^ her 
tsertitin misdemeanours, can sell her ; buNWs 
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cxpedbi^t is sddom r^rtcd to, ospecially if her f^r be a man 
of consequence i in that c^, recourse is had to the ot^eal (^L 
in a manner purchased from her relations, tlmn, wimse 
con^nt, no other sanction is requisite to constitute the mairiage. 
Tb4r approbation is expressed by acceptance of a present, 
ridjy adequate to her full value were she sold in the market] 

DA|irctNO.-^No opportunity is lost of engaging in this favou-n 
rite amusement : In good weather, every village sends forth its 
evening band of joyful dancers. TJ)e circle being formed, 
a couple step forward and commence llic dance, which is carried 
on with much animation ; and having cxlniusted all their agi- 
lity and address, they are relieved by another pair who advance 
from opposite parts of the circle^ and this is continuetl in suc- 
cession, until the wliole group is completely wearied. Their 
various movements and attitudes, grotesque and uncouth as 
they are, harmonize with the wild and })]aintive measure of the 
song. A full chorus, accompanied by the notes of a rude five- 
stringed lyre, produces a very plcovsing cficct. 

Slaves. — When a ship arrives afUT a long interval of trade, 
six weeks generally elapse before the slaves come down to the 
coast. The brokers have to notify her arrival to their respee.- 
tive bushmen or inland traders, who reside at the great slave 
mart in the interior of the country ; and to whom they must send 
suitable jiroscnls previous t:> any ncgocialion. By all accounts, 
the slaves are so reconciled to their unhappy lot, that they 
evince very little concern at the final separation from their 
friends and country; but this, without any* want of natural 
afiection, may be the consequence of living continually under 
the apprehension of such an event; — nor do the friends on 
their part testify a greater degree of sorrow ; this, p^t*hitps, 
partly arises from a consideration of individual safety to them- 
selves, conjoined w'ilh causes unkn<»wn to us. We do not hear 
that the wretched victims are feelingly alive to tiioir lanientable 
situation ; but let us recollect, that fortitude and contempt pf 
suffering, are among the greatest virtues of the sjivagc mind.,, 

The inhaJjitants of tliese countries arc pf thcf ; 
middle stature, and may l)e reckoned the blackest, as 
the mos^handsome, of* the Negro race. To a 
w^proportioitol limbs, wc find united, 
expressive countenance. 
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' ' '^CttAaAcraK.^They have been callfKl a jealous, cruel, and 
IN^engefiil people,— much given to theft ; but, in my opinbn, . 
very unjustly. I would rather term them, in their cMPdinary 
mode of life, a mild, inafiTensive, and eflFeminate race ; yet of 
astonishing resolution and perseverance when once roused to 
action. Of all the slaves brought from the coast of Africa, 
|hose of Congo are accounted the most refractory and deter- 
mined on ship-board. 

As an instance of their probity and honour; — Captain Couf- 
flin, when sailing up the riyer, run his sliip upon a sunk rock. He 
was obliged to unload tke whole cargo whilst the vessel was re- 
fitting; and, although the goods remained in their huts all that 
time, not a single article was'missing. 

T!o the spontaneous productions of nature, and to the cli- 
lamtC which causes them to spring up so luxuriantly and in 
such profusion, must be ascribed the effeminacy of the Con- 
goese, not to any inherent defect in the constitution of a race, 
whose outward appearance, time and situation have so altered. 
The Negro, in his native land, is, comparatively speaking, in 
a great measure exempt from toil ; he enjoys life to tlic full, 
and, by a little tuition, can think as acutely and act as justly 
as the man, who, bom in a civilised country, has enjoyed all 
the advantages of education. 


Aut. of Electro-Mognetic Eoeperimenis made by 

MM. Van Bskk, Professor Van Rees of Liegc^ and Profes- 
sor if Utrecht In a LetterHo Dr Beewstek. 


"My Beae Sie, 

I II AD the honour of addressing to you the details of some Elcc- 
pro-magnctic experiments in a former letter, which I hope came 
^ to hand. I have since observed in the Annals of Philosophy 
^j^ugust 1821, a letter from Sir Humphry Davy to Dr WoUas- 
which experiments are related, which you will have found 
► bp of the same kind as those which were communicated by 
Humphry states bis experiments to tjave been 
no doubt can arise respectingth^ij^^l^ 
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ving been previous 19 ours, though, I can assure you, that wc 
received the number of the Journal in which they are coinmu- 
nicated after my letter to you had been sent oif. Be this a$ it 
may, we cannot help feeling pleased with having been employed 
in making experiments on a subject which attracted the notice 
of so illustrious a philosopher as Sir Humphry Davy. 

I shall now proceed to relate some further experiments ; but 
as I keep no minutes of my letters, it is not impossible that some 
of those which I am going to state are already contained in my 
former communication, ^ 

1. Having taken a stec'l-plate ABCJ#, Fig, 1. Plate II., we laid 
on it a glass-pane, and on the glass was placed a communicating 
brass-wire E ; through this the Iseyden battery was discharged ; 
the end E of the wire communicating ^ith the interior coaling, 
the end F with the exterior coating of llie battery. The steel- 
plate became magnetic by the discharges ; the whole of the j>art 
ABFE having acquin^d a north, and the part FCDE a south pole. 

8 . We took a square plate of steel ABCD, Fig. 2. ; on this, 
as usual, was laid a glass-plate, and on this a connecting brass- 
wire, bent as shewn at EFGIIIKL. Through this wire tlic 
clc'ctric discharge of the battery was transmitted, and the steel- 
plate became magnetic, as shewn in the diagram. The end L 
of the wire communicating with the interior, the end F with the 
exterior coating of the battery, the parts BF and KC of the 
plate had north, the parts AF and FD had south, magnetic }x>- 
larity. '* 

3. We took a steel-cylinder, Fig. 3. of about an inch in dia- 

meter, and three inches long, perforated tli rough its axis AB. 
Through this apertufi? was thrust a gltiss-tu!)c, open at botli 
ends, in which a bra^s eopimunioating-wire was jdaced. Re- 
peated powerful electric discharges gave no magnetism whatever 
to the cylinder, ** 

4. We had a steel-cylinder. Fig. 4., made of two halves. 


kc})t together by two brass-rings, and perforated in the some 
manner as that described in the former cx|)criment. When 


brass-rings KL and IH are taken off, the cylinder sepajfat^i^, 
to two halves ABMG and CDEF. Through the 9 f .1 
cylinder^ whilst kept together by the rings, 
were passccT, and the c} Imdcr, as in the fot'jucr 
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ed m nu^etimn; but when taken asui^r, both halves were 
found magnetic^ each having an opposite pole to die other. On 
joining ttem again, all magnetism disa^eared, but on sep^ 
rating them, it shewed itself again. 

6, We took a steel-^isk, Fig. 5., of about one incli in dia- 
meter, perforated in its centre, in which was placed 0 glassktube, 
cqntaimng the wire through which the electric-battery was re- 
peatedly discharged. AB is the steel circular disk ; and CD the 
hofe in its centre, through which is stuck the glass-tube, EF. 
The strongest discharges could not make this disk show any 
magnetism ; but when it^as cut with a chisel in the direction of 
any ofats diameters, for instance GH, both halves became mag. 
netic, each having a pole opposite to the other. Thus, GAH 
was the north, and HBG the south j>ole. When again joined 
together, no polarity appeared. 

6. As it might be suspected that the cutting of the disk with 
the chisel made it magnetic, another disk was cut through, with- 
out passing the electric discharge along its axis. It was not, 
however, found to be magnetic. 

7. Over a slip of brass ABCD, Fig. 6., was laid a glass-plate 
KLHI. Over the glass, the communicating- wire EF of the 
electric-battery went across. In the brass was a small hole G ; 
and in this a steel-needle, not magnetic, was stuck perpendicular- 
ly. After passing the discharge through EF, it became strong- 
ly magnetic. 

8. 1 shall now proceed to describe two ^cry convenient electro- 
magnetic apparatuses, made by my ingenious friend M . Van den 
Boss. They are intended to show magnetism to be communi- 
cated to wires through which a galvanic current is circulating. 
ABCD, Fig. 7. is a copper, and EFGH a zinc, square plate, of 
about three centimeters side, kept from touching each other by 
the interposition of some small piece of wCAxl LM. Both plates 
aife attached and su.spended to slender brass-wii*es, OP and US. 
wire OP enters at P, in tlie hollow space formed by a case 
thin quills inserted together, and two decimeters long, 
the wire comes out of the quill at the end T, and 
^ wound as a spiral round it externally to the other 

^ again enters the quill, and proceeds ky a right 

coming out, it dcsccmls, and is attached to tlic 
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other plate. The M^hole is suspended in equilibrium to smne 
silken untwisted thread It may be dbjserved» that the dis- 

tance P S, ought not to be so large as drawn in the figure^ and 
care should be taken to prevent the spiral twisted round the 
quill-tube from touching the wires P and S. The plates arc now 
dipped in dilute acid, and the whole is suspended at X. Now, if 
a strong magnet is brought near T or X, it will show a strong 
polarity, by its attraction or repulsion* Thus, the apparatus, 
with no other galvanic-battery but the two small plates, shows 
the same phenomenon for which M. Ampere uses the instru- 
ment represented in Plate ii. Fig. 8. * o^that gentleman s paper 
on electro-magnetism, and whicli requires a pretty strong galva- 
nic force. . 

Another instrument delineated by M. A mpore, Fig. 2. Plate iil. 
may be more easily constructed thus : A brass-wire AC, Fig. 8. 
rests at its bent end A in a cup containing some mercury, and 
is very moveable in azimuth round this point. The other end 
(J, passes through the centre of a circular piece of thin paste- 
board, and then forms spiral turnings round this circular piece. 
The wire is attached by linen or any thread to the disk, the 
diameter of which, in my instrument, is about eight decimeters, 
there being about fourteen windings of the spiral. To its end 
B is suspended another wire, whose end reaches again tlie sur- 
face of the mercury in the small cup D. The wires oi' the two 
|X)lc.s of a gaUaiiic-battery are in contact with the mercury in 
the cups A and 1). is required that the end of the wire A, 
on which the apparatus restjs, should have a'Very free motion 
on a point placed in the middle. The plane of the disk will 
place itself in a situation perpendicular to the magnetic meri- 
dian, when the cups A and^D communicate with tlie oi>positc 
poles of the battery. 

I received, some days since, the apparatus lately contrived 
in England by Mr Faraday, of which 1 have not yet found a 
description in any of the Scientific Journals, but which I expect 
to find in your next number. This little apparfituvs works 
admiration.' No other shows so cleai'ly the magnetism .of 
connecting wire^ For if a strong magnet is brought near , 

See this VoU 1V„ Plate VlII. Fig, 3. 

t See Journal, Vol. IV.. Plate VUl. Fig. T. 



Mr Bal^tige m Bar0fmirical^3f0asurefnerUs 

of t]|o pendalvH]|^wire Fig 9. it is strongly attracted * 
Relieve me, Dear Sk» very mncerely yours, G. Moll« 
Utlt£CBT^ December 1831. 


Aax. IV ^^Barometrical Observations made at the Fall of the 
StauAbach, by J. P. W. HERsoHjjx, Esq. F.R. S.L. & E., 
and , Charles Babbage, Esq. F. R. S. L« & £. In a Let- 
ter from Mr Babbage to Dr Brewster. 

Mv Dear Sir, 

I Pi^OMisED a short time since to send you an account of some 
barometrical observ^ations made by Mr Herschel and myself at 
the Fall of the Staubbach, during last summer. There are 
some circumstances attending the observations at the foot of the 
great faD, which seem worthy the investigation of other travellers 
who may visit the magnificent valley of Lauterbrunnen, and who 
may have more time than we had for the inquiry. 

The finest view of this beautiful cataract, is that which pro- 
mts itself to the traveller on descending the Wenger Alp, on 
his way from Grindelwald and Lauterbrunnen, as it is there only 
that the upper fall becomes visible. 

I have assumed the ground-floor of the inn where we were 
accommodated, as the point tp which all the measurements ore 
referred. There are several reasons for tins, amongst which 
may be mentioned, that I had previoutsly determined very ac- 
curately its height above the stream which passes through the 
valley, and that the observations I made at the inn were not 
completed until the instrument had in both cases been exposed 
to the atmosphere a full hour. 

We left the inn a few minutes after seven in the morning, 
and following a circuitous path, arrived* In little more than an 
hour at a small wooden bridge, which traverses the torrent at 
some distance above the upper fall. It descends from this spot 
with great /apidity ; and finding it inconvenient to follow its 

,. n i.,. iiy , jr— — - ■ ■ 

• As thfe i|ftgeflious apparatus was described in our last Number, viz, Vol. VI., 
I78., W|thoiu a reference to a fl|oture, it may beeulQcient to state, that in Fig. 9. 

.AiBia tlw brasd pllliu:; CD the copper-rod; £ the shallow glass-cftp vuth xner. 
^ nwgoet ; G descending rod of metal; H the c>hn4ncal cup ; I the 

magnet ; gnd E jihe thick wire descending from the rod above. See the 
vol p. 
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bank, we arrived, by a liwle circuit, at the foot of the upper fall. 

' The water descends from a projecting ledge in a widd sh^t ; 
and it appeai*cd that a traveller might, in any season, walk be- 
tween the fall and the rock, without being wetted by its waters. 
We now followed the bank, and in a short time, by a very steep 
descent, reached the top of the great fail. On the left side, 
looking down the stream projects a rock, over one part of which 
the torrent precipitates itself. From this spot, the valley, and 
the trees at the foot of the fall, arc visible; but that point where 
the water reaches the ground cannot be ^en. The stream had 
worn a channel in the limestone rock for some distance above 
the fall ; and after being precipitated over the edge, at about 
forty feet below, strikes very obliquely against a rock on the 
left side. This gives it an inclination in its downward course, 
’which makes it appear to be slightly convex towards the upper 
part of the valley, unless there is a current of air along it, or 
other causes intervene to prevent it. The following are the ob- 
servations from which the heights were deduced : 


Station. 

Hour of Day. 

Barome- 

ter. 

Attached 

Therm. 

Detached 

Therm. 

No. of 
Ohs. 

Inn at Lauterbrunnen, 

7 10 A.M. 

Inches. 

27.182 

Fahren. 

55*.2 

Reaum. 

9^2 


Staubbach Bridge, 

8 30 

25.7675 

61 

10.1 

2 

Foot of Upper Fall, 

9 15 

26.026 

59.5 

10.1 

1 

Top of the Great Fall, 

9 30 I 

26,1402 

55.3 

10.8 

3 

Inn at Lauterbrunnen, 

U 7 ! 

27.186 

56.3 


1 

Foot of the Great Fall, 

12 20 i 

27.1137 

57.8 

11.8 

* 


The two observations njade at the inn have been reduced and 
interpolated in the table below : 



Barome- 

ter. 

Attached 

Thermom. 

Detached 

1 hermom. 

7 10 A.M. 

8 30 

9 15 

9 30 

u r 

12 20 

Inches. 

27.1851 

27.1854 

27.1856 

27.1856 

27.1860 

27.1863 

Fahrenheit. 

56‘*.3 

do. 

do. 

do. 

do. 

do. 



From these I have deduced, by calculating tlie obsen'atio^ 
according to M. HTmorKrs method, the following height^: 
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Bridge over the St«u|iiMKih, above the Inn at Lauterbrunnen, Hd4>7 
Pootofl^plier i^alt above Ihn, - - - 

TopOf^^teltiMwktol&iaiovelttn, - - - 107a5 

Foot c^^reotiBi^a^e Iim, ... 1^4 

Helght^ofOreatFaU, .... loqoa 

^ using almost the same data, and calculating by 

dbe tables of Olta^anus, ha$ arrived at results nearly cdincident 
i^h theses 

The stations ivhero vte placed the barometer are easily found, 
eixcept that at the foot^of the great fall, which I will now de- 
scribe more particularly. 

As you a|>|)afoadi it by a at the side of the stream which 
flows from it, the lower part of the fall appears partly hid by a 
heap of debris, consisting of small stones brought down by the tor- 
rent. The little hill which is thus formed, is almost barren, and 
inclosed by wooden palings. We chose a situation where the 
eye was nearly on a level with the spot where the water reaches 
the ground ; and looking for a spot on the hillock, as far as we 
could firom the sfH-ay of the feJl, and on the same level, we no- 
ticed a few shrubs, and at that spot placed our barmneter. As 
you cross the railings, it is on the right hand, very near them, 
and at the beginning of the few shrubs that grow there. Al- 
though the atmosphere, both in the valley and on the mountmn, 
was perfectly calm, in the neighbourhood of tlie bottom of the 
fall there was a stremg but irregular cunrent. We made four 
observations, and. os they differ considerably, we took the means. 
They are as follows : 


No. 

Barometer. 

Attached 

Thermom. 

^Detached 

Thermom. 

1 


Inched. 

Fahrenheit. 

Reaxnur. 


1 

27.12S 

58*^ 

tl\8 

B b 

2 

27.106 

57.9 

do. 

Bh 

3 

27.113 

57.8 

do. 

B b 

4 

27.110 

57.8 

do. 

B h 


27.11375 





The first of these differs so much from the mean, that it ought 
to be n^ected m a bad observarion ; and 1 should ha^e omitted 
if oih^ had been more accordant amongst each other ; 











huf 1 tnade it \vith mubh cate, and was a considerable time be- 
fore I satisfied myself of the adjustments of the two levels. Mr 
Hersofael was in the mean time taking the temperature of the 
Walter, which he found to be the same as that rf the air; whilst 
at the point where it quits the summit, it was between two 
and tliree degrees of Reaumur colder, I now held hiy hand- 
kerchief to protect the instrument from the wind and mist pro- 
duced by the fall, whilst my friend made an observation. This 
is No. % Finding it so very different from mine, I again made 
one with considerable care. No. 8. afidftben Mr Herschel made 
No. 4. Amongst some hundred observations,, I have not met 
with instances of our differences ^amounting to lialf or even a 
quarter of that w^hich occurs here; and from the care with which 
the observations were made, I conclude some cause of irregu- 
larity operated, of which we were not aware. There are two 
circumstances which seem to have some influence on these re- 
sults : one is the state of the atmosphere at the foot of the fell, 
and as high as a thousand feet above it, being in a state of satu- 
ration with regard to moisture; the other is the violence of 
the wind which is formed by the descending torrent, and which 
eddies about with rapidity directions. Notwithstanding 
the differences in the observations, I am inclined to believe the 
mean to be extremely near the truth. At the bottom of a mea- 
dow immediately l)clow the inn, there is a small stream, and a 
fish-box at its junction with the river , which waters the valley of 
Lauterbrunncii, The ground-floor oftlie inn is 114.6 feet above 
this spot, 1 remain, my Dear Sir, truly yours, 

^ C. Babbage. 

DKrosraHiRK STAEst, 

Portland Place, > 

Dec . 7. 1S«1. ) 


Art. V. — On the Determination of certain Secondary Paces in 
Crystals f which require neither Measurement nor Calculation. 
By A. Lievv, M. A. of tlie University of Paris. Communi- 
cated by the Author. 

The observation of die several polyhedrons, dr ct^stids pre^ 
sented by the saitne crystallised substance, naturally lea^ Us to in- 
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quire^ whether there is relation betw^n these different forms^. 

Many remarkable results have been obtained by the investiga^ 
tion of this question. These results, together with the neccssaty 
methods for verifying their exactness, and resolving the problems 
to which they give rise, compose the science of crystallography* 

The, tTO principal facts hitherto ascertained, are, . 

l^i. That for a given series of polyedral foms belonging to 
the same substance, a simple^solkl can always be assigned, front 
which all the others may easily be derived, by the replacement 
of its edges and angles. This solid is called the Primitive form 
of the substance. The others are called Secondary. The faces 
of the primitive are called primitive faces ; those of the second- 
ary crystals secondary faces. ^ Two edges of the primitive are 
said to be similar, when they are of equal length, and intersec- 
tions of planes ecjually inclined. Two plane angles of the pri- 
mitive are similar^ when they are equal, and formed by similar 
edges. The primitive form is generally found among the crys- 
tals offered by the substance, and when put in a proper position, 
relatively to any secondary crystal, all its faces, or at least some 
of them, are found to be parallel to the direction of the cleavage 
of that secondary crystal, 

The mode in which the secoi^ry forms are derived from the 
primitive is this : Let oa, o6, oc, Plate IT. Fig. 10. be the direc- 
tions and lengths of three of the edges of the primitive, meeting 
at a solid angle o. Then any secondary cry^<|tal may bo so placed, 
relatively to these three lij^^, that any one of its faces is found 
to be parallel to such plane as ABC meeting the lines oa, o&y 
oc, in A, C, whose distances to o, oA, oB, oC, are found re- 
spectively to be very simple multiples, r/i, w, P, of oa, oby oc; 
or two of them being very simple nvdtiples, the tliird is infinite. 

If the plane ABC was drawn parallel to a secondary face, 
replacing neither the angle o, nor any of the edges meeting 
in o, but some other angle or edge of the primitive, this 
plaBe might meet one or two of the lines oa, o&, oc in some 
point of their produceraent, oa', o6', oc'; but the distances of 
those points to o, would still be simple multiples of oo, o6, oc. 
From this rr^ode of derivation, it results, that in secondary crys- 
tals, the\derivatipns alpnc of the faces ore considered, and that 
two identical secondary forms are neither two equal or two simi- 
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Jar polyedrbns, l)Ut two Solids composcMi of the same number of 
' faces, and such that when lx)th are put in position wilJi the pri- 
mitive, all the faces of the one are parallel to all the faces of the 
other. Upon this first result of crystallographical researches, 
M. Haiiy has built his theory of decrements, supported by so 
many facts, and so much ingenuity. It is well known, tliat in 
that theory, a secondary face, such as ABC, Plate VIII. 
Fig. 10. is said to be the result of an intermediary decrement 
upon the angle o of the primitive, by m rows parallel to the 
edge oa^ n rows parallel to the edges* and p rows parallel 
to the edge oc. If = then AB is parallel to the diagonal 
ab of the face oah of the primitive, and the face ABC is then 
the result of a decrement upon the plane angle oaft, by m rows 
in breadth, and p in height. Uastly, if p is infinite, then 
ABC becomes parallel to the edge oC, and is said to be the re- 
sult of a decrement upon that edge by m rows in breadth and 
n in height. It will be more simple in what follows, to call w, 
p the indices of the face ABC. 

The second Important result of Crystallography, is what has 
been called tlie Law of Symmetry. It consists in this, that, with 
very few exceptions, when any edge or angle of the primitive is 
found to be replaced by a secondary face resulting from a cer- 
tain decrcinent, all the similar edges or angles are equally re- 
placed by faces resulting from similar decrements. 

This once undcrstoc’jl, all questions of crystallography may 
be retluced to problems of solid geometry, and may be resolved 
by plane and spherical trigonometry. The data are the inci- 
dences of the secondary faces with each othcl* and with the pri- 
mitive ; the unknown quantities, the linear dimensions of the 
primitive, and the indices of the secondary faces. 

To shew in each how to obtain as many cquationsr as 

there are unknown quantities, or, when this is impossible, to 
point out the best hypothesis that can be made to replace the 
want of equations, wilt be th6 object of another paper, which I 
shall publish, when I have brought my formulm to that degree 
of simplicity which logarithmic calculation requires. 

My object here, is to explain how the indices of certain se- 
condary laces can be obtained without either measurement or 
calculation. 

VOL. VI. NO. 19. APRIL 1899. 
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Although there are three indices, m * n, for each secondary 

face,thenuinberof unknownquantitiesisreally only two, and -• 

Two conditions are therefore sufficient and necessary to deter- 
mine them. These conditions are generally the incidences of 
the face upon two known planes of* the crystal ; and when they 
are such, calculation alone can determine the law of decrement. 
But in numerous cases, the observation qf the face to be deter- 
mined, having two of its sides parallel to two edges of the crys- 
tal, whose positions r«i|aftve to the primitive are known, will be 
sufficient to resolve the problem, without the assistance of either 
goniometer or trigonometry^ Thus, in Fig. 11. which represents 
a portion of a crystal, the indices of the planes 1, 2, 3, 4, being 
known, those of the plane 5 may be obtained, from the circum- 
stance of its two sides ed^ ef being parallel to the intersection 
of 1 and S, and that of 3 and 4. Before explaining how this 
can be done, it is proper to remark, that these pai*allclisrns are, 
in most cases, easily ascertained by the eye alone, from the nar- 
rowness of tlie planes bounded by the parallels. The dispro- 
portion of the faces of the crystal often facilitates this kind of 
observation. Besides, when the planes of the crystal are suffi- 
ciently brilliant, the reflecting goniometer will readily decide if 
the parallelism does exist or not, and even discover those that the 
eye could not suspect. For it is obvious, that when the crystal 
is so adjusted, as to give horizontally the reflections of an hori- 
zontal line upon two difterent planes of the crystal, any third 
plane, upon which the reflection of the same line would, still be 
horizontal, must be parallel to the yitersection of the two first. 
Hence, when the reflecting goniometer is used, after having ad- 
justed two faces of a crystal, it ^ill be of importance to turn it 
completely round, in order to ascertaiajf there is any other face 
parallel to the intersection of the two first. 

Now, to resolve the proposed problem : Let be the 

indices of the plane 5, relative to three edges, oa, oA, oc, Fig. 10. 
of the primitive; ^45 1 ^ 4 * those of the plane 4, and so on. 
What is to be done, is to find the values of when 

all the others are known. Let oo, ob, ocy be taken for three 
axes, co-ordinates, and /r, y, z represent the co-ordinates of any 
point j)arallcl to them. Then 0 , ft, c being, as before, the lengths 
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of the three edges oa, oZJ, oc, the equation of the plane 5, tvill 
be, 

_5.__ + q. 1. 

a~ n^b ^ 

since that plane cuts the three axes, at distances from o, equal 

to c. In the same manner the equations of the 

four planes, 1 , 2, 3, 4, will be respectively, 

X y z ^ 

p q- — 1 . 

a Uy b py 

..fi + Ji. 

a n^b pg c 


X V ; 

p _‘ 7 » „ q 

m, a %5 b p^ 
m^a Uj^h p^ 


-rz 1. 
C 


To express that the intersection of 1 and 5 is parallel to that 
of 1 and 2 , it is sufficient to >vrite that their projections upon a 
third plane are parallel ; since those two lines are in the same 
plane 1. By eliminating z between the two first equations, the 
equation of the projection of the intersection of 1 and 2 u{)on 
the plane oab is obtained ; 

.{ .J 1 

{,7?iypga vigp^ay^ K'^^xp^b ^igp^b) pg p^ 

In the same manner, the equation of the projeejion of the line 
of intersection of 1, and 5, is^ 

.4 ‘ = 

(myp^a 7n^py^a) ^ KTiyp^b n^p^bi p^ 

These equations being those of parallel lines, the ratio of the 
coefficients of x and y m*slie firsts must be equal to the ratio of 
the coefficients of x and y in the second. This, after reduction, 
gives, 

(toj OTaM,)=»»i OTg (^1 iPi me—mt p,) 

By changing in this equation p^ into p^y and 

Wg, Ugy Pg, irfto W 4 , n^y p^y wc sliall get the equation expressing 
the parallelism between the line of intersection of 5 and 3, and 

a 2 
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that of 3 and 4. From these two equations, the values of ^ ► 
and^ are readily found. 

(-1 LY-J M 

Ps 7’g”»iA>»3W^ m^p j 

“ Y_i L Y_l-_U_^4.r_ll_ IL-Y-J- ^L'\ 

Vpi»»4 i»4OT,A»,P4 Pi ^4^ Pi »*PlA«3p.l 
By writing in this fortnuU m for n, and reciprocally, the va» 

K< 

lue of ^ is obtained. 

If the two faces 1 and 2 are supposed to be parallel to a dia- 
gonal of the primitive— to aft, for instance, then the new faee 5 
will be parallel to the same diagonal. In that case, =:«i, 

and =na* the values of ^ and become both the same, 

and, by reduction, equal to 

1 

(rig n/), 

/ZrZZL) + (^ 

. 

entirely disappeared from this 
formula ; and it should be so, since the condition of being pa- 
rallel to a diagonal of the primitive, dpcs not depend upon any 
secondary pla»e. If the two faces 1 and 2 are parallel to an 
edge, to oc, for instance, then 6 is parallel to the same ; and 

are infinite. The values of and ^ become so too, 

when the infinite is substituted for and in the general for- 
mula. But if, before making the substitution, we divide the 
one value by the other, we then get 

1 1 


n. 1 




1 


These three formulae, the first principally, are noj very simple ; 
but it must be observed, that the problem has been resolved in 
the greatest degree of generality. In most cases that occur, they 
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ivill be considerably simplified, and frequently dispensed with. 
^They might have been obtained in a very diflerent way, by a se- 
ries of similar triangles. The preceding method has been thought 
more simple and more direct. However, as the other may be 
used with advantage in some cases, it will not perhaps l>e useless 
briefly to indicate it. 

By the extremity c of the edge oc of the primitive, Fig. 12., 
let the planes cHG, cKL, cMN, cPQ, be drawn parallel to 1, 
2, 3, 4, the distances oH, oG, &c. will be known, and equal to 

~ 6, — a, &c. The intersection of l,and 2 will be parallel to 
fi Px ^ 

oE, that of 3 and 4 to oF. The new plane 5 will therefore be pa- 
rallel to the plane oEF ; and if the Ijne EF is drawn, oA will be 

11 % 

equal to and oB to — Now, to find the values of these, let 

Ps P^- 

Ell, F^, be drawn parallel to oJ. It is very obvious, that 
knowing oG, oH, oK, oL, the values of ER, oR may easily be 
found by similar triangles. Those of Ys and os are not more 
difficult to obtain, and from these four, oR, RE, oSy ^F, the 
values of oA and oB are easily deduced. This would Ictwl to 
the same formula. 

These formulae, although they arc complicated, are remark- 
able. They contain neither nor J, nor r. Therefore, the li- 
near dimensions of the primitive form are not requisite to deter- 
mine the laws of decrements of the faces under consideration. 
This remark proves, aiso, that it is not possible to find the va- 
lues of the linear dimensions of the primitive, Sirom any obser- 
vation of parallelism between the edges of a secondary crystal- 
The values of Wj, &c. being simple numbers, it is ob- 

vious, from the nature of the functions of them, which repre- 
sent the values of p^yWmt the values of these last quan- 
tities will never be large numbers. It is necessary to 

add, that when these formulae are used, Wj, for instance, must 
be taken negatively, if the face whose indices arc Pi, 

cuts the edge o«, Fig. 10., in its prolongation oa'. The same 
observation applies to any other index. 

To shew at once the importance and use of what precedes, I 
shrill apply k to tlie determination of the several uiodifieatioas of 
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the Eed OaddedF Copper and the Oxide of Tin, which Mr 
Phillips has givenm the 1st and gd volumes of the Trtosaclicois 
of the Geological Society* 

Mr Phillips, in his paper on the Red Oxide of Copper, has 
described six modifications of that substance^ the incidences of 
the planes of which he could not measure. Out of these six, 
five may, however, be determined without knowing any angle, 
supposing the parallelisms which exist in Mr Phillips’ drawings 
to be correct. 

For this investigation, it will be more simple to consider the 
cube, instead of the octoliedron, as the primitive form of the 
substance. Once the indices relative to the cube are known, 
those relative to the octohedron may be obtained without diffi- 
culty. 

Let oa, o6, pc, Fig. 13., be the edges of the cube, to which 
all the secondary faces are to be referred. 

It is evident, Jirst^ That the faces of the octohedron result 
from a decrement by one row upon the angles of the cube, and, 
consequently, that the three indices of that face which replaces 
the angle o, will be equal to each other. 

Second Modification . — The planes of this modification being 
those of the rhomboidal dodecahedron, result obviously from a 
decrement by one row upon the edges of the cube ; ' so that, of 
the three indices relative to any one of them replacing one of the 
edges oo, 06, oc, one will be infinite, and the other two equal. 

Fifih Modificatiwi. — The Fig. 81. (Plates to the 1st vol. of 
the Trans, of 4he Geol. Society), shews that one plane of this 
modification is parallel to the diagonal ar, Fig. 13., and to the 
intersection of the two planes of thc^secoiid modification which 
replace the edges oa, oc. The new face being parallel to a dia- 
gonal, the second of the preceding formulae must be used. In 
the present ease, = 1, = 1, =r 00, m^=z 00, =: 1, 

jp4 = l. These substitutions being made, the value of ^ is 

an 

found to be equal to Therefore, the fifth modification re- 
sults from a decrement by two rows in breadth upon the angles 
of the cube. 

Tkk^ Modification . — The planes of this modification arc 
evidently parallel to the edges of the cube, and one of them is 
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also, by Pig. 107. parallel to the intersection of the two planes 
trf the, fifth modihcatioil, replacing the angles aoc, ocd, Pig. 4. 
Here the third formula must be used, and the following vdues 
substituted in it. 

= 2 = 2 n, = 1. 

= 1, 

Then, = 2. “ . 

^5 

Therefore, the third modification is tlie result of a decrement 
by two rows in breadth on the edges of the cube. 

Sij:ih Modj/lcation. — Fig. 107. shew^that one plane of this 
modification is parallel to the intersection of the plane of the 
fifth parallel to the diagonal ac^ and the plane of the second mo- 
dification which replaces the edge oc, and also to the line of in- 
tersection of the face of the octohedron which replaces the angle 
o, and the plane of the third which replaces the edge oc. There- 
fore, here 

= 2 Pi — 1. 

=z \ =1 — 00. 

vi^ z=z 1 n, = 1 Pi = 1. 

771^ z=z2 c=zl P^ .-r: CC, 

These values being put in the first formula, give 

the same values when substituted in give rr: 3. There- 

fore, :m^ : ,n/* :: 6 :3 : 3, The planes of tl;c sixth modifica- 
tion may be consequently considered as the result of an inter- 

mediary decrement by sij rows parallel to or, three parallel to 
va, and two parallel to oJ. 

As to the fourth modification, there are not sufficient data to 
determine it, no othe^ parallelism being observable than those of 
the planes of this modification with the edges of the octohedron. 
The indices of the five others being now known, nothing is 
easier than to calculate the incidence of any two of their planes. 

I shall now exatniiic Mr Phillips’ paper on the Oxide of Tin. 
Its merit is so well known, that I think it almost useless to say, 
that the r^jimarks I am going to make upon it will in no way 
diminish its value, which principally consists in having measured 
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with great accuracy the incidences of the planes of most of the 
modifications he has described, and in having given drawings of ,, 
a great many varieties, which, though inexact, are perfectly suffi- 
cient to convey an idea of the fonn. 

Twelve different modifications ore mentioned in this paper. 
For nine of them, the angles of one plane of each upon two 
different faces are given. Eight of these may be determined 
without knowing any angles. But first it is necessary to cor- 
rect some errors in the drawings. 

From the angles given, it necessarily follows, that the planes 
of the seventh modification should not only be parallel to the in- 
tersection of 1 and 1, as it is indicated in the figures, (sec 
Plates 18. ^d 19. to the 0d. volume of the Transactions of the 
Geol. Soc.), but also to the line of intersection of ^ and 5, 

9dlyy That the planes of the sixth modification parallel to the 
lateral edges of the prism, should also be parallel to the inter- 
section of two corresponding planes of the seventh modification, 
tlie one belonging to the superior, the other to the inferior sum- 
mit of the crystal ; or otherwise, that the line of intersection of 
the sixth and seventh modification should be perpendicular to 
the lateral edge of the prism. 

All the drawings in which these parallelisms do not exist, are 
consc(jucntly incorrect, or the faces marked with the same fi- 
gure do not belong to the same modification. These parallel- 
isms are the essential character of tlic sixth and seventh modifi- 
cation, in the same manner as it is the es.^cntial character of the 
4th, 5th, Gth, to<'bc parallel to the axis of the prism, of the face p 
to he parallel to the intersection of two adjacent planes of the 
second modification'; and unless it is argued that it is not neces- 
sary to indicate the latter parallelisms in the drawings, I see no 
reason why the former should ncf'be preserved in the represen- 
tation of the crystal. / « 

Now, nothing is easier than the determination of the modifi- 
cations. For the sake ot simplicity, I shall here, as in the red 
oxide of copper, assume an hypothetical primitive form. It will 
be a square prism, whose lateral faces will correspond to the first 
modification, and the altitude of which will he determined by 
siipiK)sir*g the ;i|iccs p to be produced by a decrenient by one 
roAv on the artgtes. 
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Then, obviously, 

TJie second modification will be the result of a decrement by 
two rows in height on the edges b of the bases. 

The third is then the base of the prism. 

The fourth, from a decrement by one row on the lateral 
edges* 

The fifth can only be determined by the incidence of one of 
its planes on 1. The angle given by Mr Phillips makes it the 
result of a decrement by three rows on the lateral edges. 

From the two parallelisms mentioned before, relative to the 
seventh modification, and by the use of* the second formula, it 
will be found, that this modification is the result of a decrement 
by five rows in breadth on the angles of the lateral faces of the 
prism. 

The sixth modification, from the parallelisms before ascer- 
tained, will, in an analogous way, be found to result from a de- 
crement by five rows along the lateral edges. 

The faces of the ninth modification are at once parallel to an 
edge of the base of the primitive and to the intersection of two 
planes of the seventh modification, (see Plate 21.) They arc 
therefore produced by a decrement by five rows in height on the 
edges of the base. 

Lastly, the eleventh modification is produced on the same 
edges, by a decrement by one row being parallel to the line of 
intersection of tw<i adjacent fiices, Plate 23. There would be 
no tlilficuiiy now to find the indices of these nuKlifications rela- 
tive to the octohcdroii, and. to calculate the Incidences of any 
two planes having once measured 2 on 1. 

The conclusions to bv? drawn from the preceding observations 
arc, that the parfillelisms which frequently exist Iwtwecu the 
edges of a crystal, are of great importance ; they are a proof of 
the simplicity of the j^fructurc. They enable us, without mea- 
surement, to determine a secondary face, when they arc observed 
to exist between two sides of that face and two known edges of 
the crystal. The measurements in that case have no other use 
than to try the accuracy of the goniometer, and the perfection 
of the crystal. When a crystal is describcil, these parallelisms 
should bfe carefully mentioned : in the rough drawings, they 
should he preserved as nearly as possible. In exact drawing?^, 
die orthographic projection should cilways he used. • 



Aet. VI. — On^the Effects of MagnetUrp- on Chronometws. By 
Pbtee Lkcoont, Esq. *. In a Letter to Dr Beewsteb. 

SlE, 

The following observations on Chronometers are much at 
your service^ if you think them worthy a place in your Journal. 

by your last Number, that tlie subject of the iron in 
ships affecting Chronometers, has employed Mr Barlow'^s atten* 
tion as well as my own, and ^tliat he attributes it to the same 
cause that I do, viz. a ^portion of fixed magnetism in the steel 
of the balance or its spring. For my part, I think it will not 
be found possible to ascertain any shiprate for chronometers, 
which shall cbrrect the errors* arising from this cause, from the 
direction and strength of the attraction of the iron in a ship 
undergoing such considerable change as it does in different 
dips. I always considered the remedy to lie alone in the hands 
of the maker, who should carefully ascertain that no steel what- 
ever in a chronometer possesses any fixed magnetic quality ; 
and I pointed this out to a chronometer-maker in London, in 
November 1820, shewing him, amongst a number of balances, 
those which had any portion of fixed magnetism, and those 
which had not, &c, ; but it is requisite, that, in this respect, not 
only the balance and its spring should be attended to, but that 
all the steel in the instrument should be deprived of this qua- 
lity, particularly the steel-spindles of the fusee, barrel, &c., for 
it is to magnetic attraction, residing wholly in the machine, that 
I attribute the alteration which lakes place in the rates of chro- 
nometers on shore in different parts of the world, and which is 
often very considerable. These attractions may act in several 
ways ; if there is fixed magnetism ,in the balance, and variable 
magnetism in the spindles of the wheels, the rate may be alter- 
ed by any considerable alteration in the dip, as the direction 
and strength of the variable magnetism will thereby become 
changed ; the same effect may be produced, if the fixed mag- 

1 ^ — — ; 

• Mr Lecount is already known to the public by his interesting work ‘‘ On 

the Changeable Magnetic Properties jiossessed by all Iron Bodies, and the diilfh- 
rent effects produced by the same on ships* compasses, from the fiction of the 
ship's head being altered,** Lond. 1820. Some account of his Observations will 
l)c found in this Jourfial^ Voh IV., p. 296., &c, and p. 436 .— Ed. 
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netism is in the spindles of the wheels, &c. and the variable 
magnetism in the steel* of the balance, — the balance-spring will 
likewise be acted on under similar circumstances, I should 
therefore think it absolutely necessary, that all the steel in the 
machine should be divested of the fixed magnetic quality - 
the variable ones will have no effect on each other : this can ial- 
ways be done by the action of fire, and if the mechanic, in the 
process of hardening and tempering the steel, always carefully 
cools it in a direction at right angles with the dipping-needle, it 
will rarely be found to possess any portion of fixed magnetism, 
as, on the contrary, it will be found, that small steel bodies, if 
heated red hot, and cooled in the direction of the dipping-, 
needle, will often acquire this q^ufjity. 

I am of opinion, that this fixed magnetism, if carefully ex- 
cluded from the machine at first, will not be found to return 
from the continual niotidh of its parts. 

A very necessary precaution with respect to the use of these 
instruments, is always to hang them up on board ship at a con- 
siderable distance from the compasses. I have known an excel- 
lent chronometer rendered useless for the time, by being kept 
within two feet of the cabin compass, and which, when removed 
to a different part of the cabin, performed remarkably well. 

While, on this subject, I cannot help expressing my surprise, 
that although it has long been shewn that the true form for the 
teeth of machinery, whicli will prevent friction, is tliat of an 
arc of an epicycloid,^ yet this has never been adopted in chro- 
nometers. I can only suppose it to arise frotn the tlifficulty of 
reducing such small teeth to the form of that curve. If I 
thought it likely that the makers of these instruments would 
adopt this form of the teeth, I .should be happy to j)nqx>se an 
easy method of arriving it for the sniallcst wheel used in 
ihem I am, Sii*, y?Mir obedient Servant, 

Hi? Majesty’s Ship, Queen Charlotte,^ TKThrv LkcOUXT, 

Portsmouth Uarbottr, ^ Midshipman in the Royal Nav\'. 

,jVouewi/yer 1 0. 1821, ) 

• A simple and practical method of giving the epirycloidal form to the teeth 
of small wheels, is a desideratum in Mechanics, and Mr Lecount will do a great 
service to e^tch and clock makers by communicating his method — ICo. 
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X HE learned and valuable work from which we have made 
the folio wing e&tract3» has been just published by Dr Hibbert, 
under the title of “ A Description th>e Shetland Islands^, 
ixmprising an Accosmt of their Geology^ Scenery, Antiquities^ 
cmd Swpersiitionsf and will be perused with much interest by 
the geolo^st, the antiquary, and the general reader. 

As our geological reac^ers liave already been made acquainted 
with Dr Hibberfs Mineralogical Survey of Shetland, throiigh 
the medium of this Journal we shall limit our extracts at pre- 
sent to those objects of general science which will be more inte- 
resting to anotiter class of readers. 

I. Account of the Pursuit and Capture of a Drove of Whales. 

I had landed at Mr Leisk'^s of Burra Voe in Yell, when a 
fishing-boat arrived with the intelligence that a drove of Casing 
Wholes*]- had entered Yell Sound. Females and boys, on hear- 
ing the news, issued from the cottages in every direction, making 
the hills reverberate with joyful exclamations of the event. The 
fishermen armed themselves with a rude sort of harpoon, formed 
from long iron-pointed spits; — they hurried to the strand, launch- 
ed their boats, and at the same time stored the bottom of them 
with loose stones. Thus was a large fleet pf yawls soon collect- 
ed from various points of the coast, which proceeded towards the 
entrance of die Sound. Some slight irregular ripples among 
the waves shewed the place where a shoal of whales were ad- 
vancing. They might be seen sporting on the surface of the 
ocean for at least a quarter of an hqur, disappearing, and rising 
again to blow. The main object was to drive them upon the 
sandy shore of Hamna Voe, and it was soon evident that, with 
their enemy in their rear^ they were taking this direction. 
of the boats were ranged in a semicircular form, being at the 
distance of about 50 yards, from the animals. A few skiffs, 
however, acted as a force of reserve, keeping at some little dis- 

,• See this Jmrnai^ Vo]. I. p. 296. and VoK II. p. 67. 

The Cfibr’injg Whale, under the name of Dclphinua Deductin'^ is figured in Cap- 
tain Scorstbv'f? ivork on the Arctic Regions. It seldom exceeds 22 feet in lengths 
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tance from the main body, so Uiat they might be in readiness to 
intercept the whales, should they change their course. The 
sable herd appeared to follow certain leaders ; who, it was spou 
feared, were inclined to take any other route than that wliich 
led to the shallows on which they might ground. Immediately 
the detached crews rowed with all their might, in order to drive 
back the fugitives, and, by means of loud cries and large stones 
thrown into the water, at last succeeded in causing them to re- 
sume their previous course. In this temporary diversion from, 
the shore, the van of the boats was lihyown into confusion ; and 
It was a highly interesting scene to witness the dexterity with 
which the Shetlanders handled their oars, and took up a new 
semicircular position in rear of the whales. Again the cetacea 
hesitated to proceed into the inlet, and again a reserve of boats 
intercepted them in their attempt to escape, while a fresh line 
of attack was assumed by the main body of the pursuers. It 
was thus that the whales were at length compelled to enter the 
Harbour of Hamna Voe. Then did the air resound with the 
shouts that were set up by the lx>atmen, while stones wore flung 
at the terrified animals, in order to force them upon the sandy 
shore of a small creek ; but before this object coukl be effected, 
the whales turned several times, and were as often driven back. 
None of them, however, were yet struck with the harpoim ; for 
if they were to feel themselves wounded in deep water, they 
would at all hazardji betake tliemselves to the open sea. The 
leaders of the drove soon l>^an to ground, e/nitting at the same 
time a faint murmuring cry, as if for relief; the sand at the 
bottom of the bay was disturbed, and the water was losing its 
transparency. The shoal of whales which followed increased, 
as they struck the shore, tke muddincss of the bay;~they mad- 
ly rolled about, ijrei^lute from the want of leaders, uncertain 
of their course, and so greatly intimidated by the shouts of the 
bpetmen, and the stones that were thrown into the water, as to 
be easily prevented from regaining the ocean. Crowds of na- 
tives of each sex, and of all ages, Were anxiously collected on 
the banks of the voe, hailing with loud acclamations the ap- 
proach of these visitants from the northern seas ; — and then be- 
gan the work of death. Two men, armetl with sharp iron-^its, 
rushed breast-high into the water, and seizing each a fin of the 
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* nearest whale^ bore him unresistingly al<lng to the shallowest 
part of the shore. One of the deadly foes of this meekest of the 
inhabitants of the sea deliberately lifted up a fin, aiid beneath it 
plunged into the body of the animal the harpoon that he graspu 
ed, so as to reach the large vessels of the heart. A long state 
of imensibility followed, succeeded by the most dreadful con- 
vubaons ; the victim lashed the water with his tail, and deluged 
the land for a considerable distance : another deathJike pause 
ensued ; throes still fainter and fainter were repeated with short<« 
er intermissions, until length he lay motionless on the 
strand. The butchers afterwards set off in a different direction ^ 
being joined by other persons assuming the same functions. 
Female whales, appearing, by their hasty and uncertain course, 
to have been wrested from their progeny; and sucklings no less 
anxiously in quest of those from whose breasts they had re- 
ceived their nutriment, were, by the relentless steel of the har- 
pooner^ severally arrested in their pursuit. Numerous whales 
which bad received their death-wound soon lined the bay, 
while others at a greater distance were rolling about among the 
muddy and crimsoned waves, doubtful whither to flee, and ap- 
pearing like oxen to wait the return of their slaughterer. Wan- 
ton boys and females, in their anxiety to take a share of the 
massacre, might be observed to rankle with new tortures tlie 
gaping wound that had been made, while, in their blood-thirsty 
exultation, they appeared to siu*pass those whose jnore imme^ 
diatc duty it was expedite the direful business. 1 At length 
the sun set upon a bay that seemed one sheet of blood : not a 
whale was allowed to escape ; and the strand was strewed over 
with carcases of all sizes, measuring from six to twenty feet, and 
amounting to not fewer than eighty number. Several of the 
natives then went to their homes in ord^r to obtain a short re- 
pose; but as the twilight in this northern latitude was so bright 
as to give little or no token of the sun’s departure, many ;^ere 
imremittingly intent upon securing the profit of their labour; by 
separating the Jb^^ber, which was of the thickness of three or 
was supposed that the best of these whales 
wouIo^Hk ajbout a barrel of oil ; and it was loosely computed 
oh an average worth from. L. ft to L. ^ Stcr^^ 
the value of the largest being as much as L.6. 
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The division of the profits that accrue from these whales, was, 
from very ancient times, regulated by strict laws, which 6n the 
introduction of feudality varied from those of Denmark. As 
soon,’' says Mr Gifford, as the whales are got ashore, the 
Bailie of the parish is advertised, who comes to the place, and 
takes care that none of them are embezzled ; and he acquaints 
the Admiral thereof, who forthwith goes there, and holds a 
Court, where the Fiscal presents a petition, narrating the num- 
ber of whales, how and where drove ashore ; and that the Judge 
thereof may give judgment thereupofi, according to law and the 
country practice. Whereujx>n the Admiral ordains the whales 
driven on shore to be divided into three equal parts ; one of the 
parts to belong to the Admiral, one part to the salvers, and 
one-third to the proprietor of the ground on which the whales 
are driven ashore ; and he appoints two honest men, who are 
judicially sworn, to divide them ec[ually. The minister or vicar 
claims the tithes of the whole, and commonly gets it ; the Bailie 
also claims the heads for his attendance, and if the Admiral 
finds he has done his duty, the heads are decerned to him, 
otherwise not.” In consequence, however, of frequent disputes 
that took place on this tripartite division of the whales, the Earl 
of Morton, who was invested with the droits of Adraimlty, ap- 
pears to have comjioundcd with the landed proprietors of Shet- 
land, by agreeing to accept a definite sum for his share of tlie 
capture; but his su^jcessors have, I believe, relinquished the 
claim altogetlier. 

II. Account ofjlic Ling Fishery at the Ilaaf, 

On the north of the parish of Norlhmavine, tlie low hilly 
ridges, formed by the sea ibto deep fissures or caverns, termi- 
nate in a line of ragged coast, agreeably diversified by a long 
narrow peninsula of green land jutting out far into the Northern 
Oce^n, which is named Feideland, an appellation of true Scan- 
dinavian origin, tliat is explained by Debes, in his description 
of Feroe. He observes, that where grass is found so abundant 
and juicy, that oxen feed thereon both winter and summer, such 
places ai'fe named Feldelands ; and it is very remarkable, he 
adds, that ^here there are any Feidelands^ they invariably turn 
to the north-east and north. Every where the coast js awfully 
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wild, the peninsula is broken on each sitle into steep precipices, 
exhibiting now and then a gaping chasm, through which the 
sea struggles, while numerous stacks rise from the surface of a 
turbulent ocean, — ^the waves beating around them in angry and 
tumultuous roar. This is a great station for the ling fishery, 
which commences in the middle of May, and ends on the 18th 
of August. When any fishermen resort, for the first time, to a 
convenient place of this kind, they are allowed by the law to 
build for thenlselves huts, on any site which may be uninclosed, 
uncultivated, and at a d^tanceof not more than 100 yards from 
the high water-mark. These are constructed of rude stones, 
without any, cement, being made no larger than is sufficient to 
contain a six-oared boafs crew. The men form the roof of 
thin pieces of wood, on which they lay turf ; — ^they then strew a 
little straw upon the ground, and snatch from their severe la- 
bours a short repose. On the narrow isthmus of low marshy 
land, that connects the peninsula of Feideland to the Mainland, 
is interspersed, with all the disorder of a gypsey encampment, 
a number of these savage huts named summer lodges^ and in the 
centre of them is a substantial booth, used by a factor for curing 
fish. Here I met with excellent accommodation, owing to the 
kindness of Mr Hoscason, who had sent from his house at Loch- 
ctid every refreshment I might need, together with a comfort- 
able bed for the evening, Feideland is a place possessing no 
little interest; a remarkably busy scene is presented by the 
numerous crews sailing to the llaaf, or returning from it ludcii 
with fish some men are bualy engaged in weighing the stock 
of ling, cod and tusk, as it is brought in to the factors ; others 
in spreading their lines on the rocks to dry, or in cooking, vic- 
tuals for their comrades who may employed on the haddock 
grounds, or in brushing, splitting and salting the fish that are 
brought to the door of the booth. But to tke natiiralist, Feide- 
land presents attractions of no mean kind ; the numerous rare 
marine productions that are continually drawn up by thc^ fines 
of the fishermen, which a small perquisite might induce tliem to 
preserve and bring to the shore, would richly repay him for 
lingering several days in such a station. 

I shall now take an opportunity of giving an account of the 
Ling Fishery, as it is prosecuted at the Haaf 
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The Ha^ is a name, applied U) any fishing-ground on the 
^outside of the coast, where ling, cod, or tusk may be caught. 
Not much above a century ago, the fishery for ling and cod 
was prosecuted much nearer shore than it is now, and fishing 
places, designated Raiths^ were pointed out by certain land* 
marks called Meiths, so that every one knew his own raith, and 
any undue encroachment upon it was considered no less illegal 
and actionable, than if it had been upon a landed inclosmre* 
The fishermen, however, at the present day, find it their interest 
to ^k for ling at a much greater distance, even to the extent 
of thirty or forty miles. 

The men employed at tlie Haaf are from eighteen years of 
age and upwards. Six tenants join in a teat, their landlords 
importing for them frames ready modelled and cut out in Nor- 
way, which, when put together, form a yawl of six oars, from 
18 to 19 feet in keel, and six in beam ; it is also furnished with 
a square sail. 

On the 25th of May, or on the 1 si of June, the fishci^en 
repair to their several stations. They either endeavour, with 
rod and line, to procure for bait the fry of the coalfish, of the 
age of twelve months, named Piltocks, or tliey obtain at the ebb 
mussels and limpets ; and then going out to sea six miles or 
more, lay their lines for haddocks, and after obtaining a suffi- 
cient supply of these fish, reserve them for bait. 

The Feideland Haaf being 80 or 40 miles from land, the 
fishermen endeavour to*lcavc their station in the morning of one 
day, s(> as to be enabled to retrflrn in the course^of the day fol- 
lowing. And if, owing to boisterous weather, they have suffer- 
ed long detention in their*lodges, the first boat that is launched 
induces every weather-bound crew to imitate the example; it is, 
therefore^ no unusual circumstance to see, in a fleet of yawls, all 
sails set, and all oars'plic-d, nearly at the same instant of time. 
Each lK>at, in the first turn that it makes, observes the course of 
the sukt, and then strives to be the first which shall arrive at 
the fishing station. 

Some few of the fishernien, during their voyage, supersti- 
liously forbear to mention in any other name than one that is 
Norse, dr in'tenie arbitrary wonl of their own coinage, substi- 
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tuted for it) various objects^ such, fojr mstance, as a knife,^ a 
eburchji the clergyamii) the devil, or a cat. Wheie after a tug.» 
of 30 or 40 miles, the crew has arrived at the Haaf, they pre- 
pare to sat Uieir which is tlie name they designate the lines 
by that are fitted with ling-hooka Forty-five or fifty fathoms 
iif tows constitute a hught^^ and each bught is fitted with fi’om nine 
to fourteen hooks. It is usual to call twenty bughts s^pacjcic^ 
and the whole of the packies that a boat carries is a ^et ^ftows. 
Thus, while a boat in the south or east of Shetland carries only 
two or three packies, a flpet of tows used on the Feideland Haaf 
amounts to no less than six, tliese being baited with seldom less 
than 1800^ hooks^ provided with tlirec buoys, and extending to 
a distance of from 6000 to COOO fathoms. 

The depth at which ling are fished for varies from 50 to 100 
fathoms. In setting the tows, one man cuts the fish used 
for bait into pieces, two men bmt and set the linos, and the re- 
maining three or four row die boat. They sink at certain dis- 
tances what they call Cappie-stanes^ the first that is let down 
being called the Steeth, These keep the tows properly fixed to 
the ground. When all this labour is finished, which, in mode- 
rate weather, requires tJiree or four hours, and when the last buoy 
has floated, the fishermen rest for nearly two hours,, and take 
their scanty .sustenance ; but It is lamentable to think, that their 
poverty allows them nothing more than oatmeal bread, and a 
few^alluns of water. Their severe lalx>urs have never yet ex- 
cited the commiseration of the British Government; for, owing 
to the excessive duty on spirits^ they can rarely afford to carry 
with them the smallest supply of whisky. 

At length, one man, by means of 'the buoy-rope, undertakes 
to haul up the tows, — another extricates the fish from the hooks, 
and throws them into a place in the stern named the Shot,—- a 
third guts them and deposits their lifters tod he4ds in the middle 
of the boat. Along with the ling diat is caught, there is a 
much less quantity of cod and pf the Gadus Brosme or tusk ; 
these are all valuable acquisitions. Six to ten wet lings are about 
a hundred weight, and hentee six or seven score of fish are rec- 
koned a decent haul, — ^fifteen or sixteen a very good one,-<^ 
twenty scores of ling are rarely caught, but in such a case, gar- 
bage, heads, and small fish, are all thrown overboard, nor can 
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these lighten the boat so much as that she will not appear, oc- 
• cording io the phrase of the hsliermen, just llpperwg With the 
water. The skate and halibut which may be taken, ate reserved 
to supply the tables of the fishermen. That formidable looking 
fish the stone^biter, (Anarhichus Lupus), is also esteemed good 
eating. When all the tows are heaved up, they ore deposited 
in the bow of the boat. 

If the Weather be moderate, a crew does not need to he de- 
tained ait the Feideland Haaf more than a day and a half. But 
too often a gale comes on, — the men ifroi reluctant to cut their 
lines, and the most dreadful consequences ensue. About two 
years ago Mr Watson, the respectable minister of Northmaviile, 
communicated to the editor of an llEdinburgh paper a striking 
instance of the misfortunes to which the fishennen are liable. 
In speaking of a number of boats that went off* to the Ilaaf, he 
. remarked, that about the time they were laying llieir lines, 
it blew strong from the south-east, so that it was with much dif- 
ficulty they could haul them in again. The storm increased 
and blew off land ; two boats particularly were in great distress; 
they having lost their sails, and being quite worn out with fa- 
tigue, were able to do very little for their own safety. Luckily 
the wind shifted to the westward, and on the third day the crews 
all reached land, completely exhausted with hunger and labour, 
having had nothing but a very little bread and some water. 

Two of the men, one in each of the boats which suffered most, 

* 

died before they came to land, and the rest wpre not able to 
walk to their houses without assistance.*” 

III. Account of the Isle (f the Holes qf Scremda^ and 

the Grind of the Navir. ^ 

The Isle of Stenne^s, and the Skerry of Eshaness, appear 
at a short distance, exposed to the uncontrolled fury of the 
Western Ocean. The isle presents a scene ol^ unequalled de- 
solation. In stormy winters, huge blocks of stones are over- 
turned, or are removed far from their native beds, and hurried 
up a slight acclivity to a distance almost incredibl?. In the 
winter of a tabular-shaped mass, 8 feet 2 inches, by 7 

feet, and 5 feet 1 inch thick, was dislodged from its bed, and 
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ri^moVed to a distancSe of from 80 to 90 feet. I measured the 
recent bed fixmi which a block had been carried away the pee- * 
ceding winter (A. D. 1818), and found it to be 174 by 7 
feet, and the depth 2 feet 8 inches. The removed mass had 
been borne to a distance of SO feet, when it was shivered into 
thirteen or more lesser iBragtn'ents, some of which were carried 
still farther, from 30 to 120 feet. A block, 9 feet 2 inches by 

feet, and 4 feet thick, was hurried up the acclivity to a dis- 
tance of 15b feet. Such is the devastation that has taken place 
amidst this wreck of nature. Close to the Isle of Stenness is 
the Skerr}" of Eshaness, formidably rising from the sea, and 
shewing cm its westerly side a steep precipice, agmnst which all 
the force of the Atlantic sceins to have been expended : it affords 
a refuge for myriads of kittiwakes, whose shrill cries, mingling 
with the daslilng of the waters, wildly accord with the terrific 
scene that is presented on every side. 

The fishing station of Stenness is occupit^ by tlie tenants of‘ 
Messrs Cheyne, who, from the liberal manner in which they are 
treated, bear the character of being the best fishermen in the 
icotintry. Aliout seventy boats are annually employed at the 
Stenness Haaf. It is computed, that between the middle of 
May and the 12th of August, when the ling fishery ceases, a 
boat makes about eighteen trips to the Haaf. Most of the 
ling, c(m 1, and tusk that are cured in Northmavine go to Ire- 
land ; other markets are found for them by Scottish and Eng- 
lish merchants^ in Barcelona, Lisbon, Ancona, and Hatnburgli. 
The dangers that the boats rud at the Haaf have often suggest- 
ed the expediency of employing small decked vessels for tlie 
fishery. Accordingly, tliere wa» ah undertaking of this kind 
set on foot alxmt half a century ^ago, but it was in every respect 
ill managed, and failed. 

Leaving Eshaness, where may be*'observed ah immense block 
of granite, no^jj^s than three yards in diameter, thrown up by 
the sea, I pursued my way north, along a high gradually as- 
cending ridge that impends the ocean, which is covered with 
the finestiiand softest sAvard that ever refreshed the tired feet of 
the tra’^eller, being frequently resorted to by the inhabitants of 
Northmavine, on a fine Sabbath evening, as a sort of prome- 
nade. The verdure that embroiders this proud bank, on which 
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numerous i^ecp contiivially feed, pleasingly harmonizes, on a 
• calm day, with the glassy surface of the wide Atlantic ; nor is 
the pleasure less perfect, when the smooth coating f>f so luxu- 
riant a green turf is contrasted with the naked red crags that 
form the precipice below, whitened with Uic spray of the break- 
ers which continually dash against them with angry roaring. 
The rich surface of pasture that thus gradually shelves from 
the elevated ridge of the coast, bears the name of the Villians of 
Ure ; — and well might we apply to this favoured spot of Thule, 
the compliment that has been often paid to some rich vale of 
England,— Fairies joy in its soil.’’ After a distance of three 
miles, this gladdening prospect of fertility is suddenly closed 
with the harsher features that Hialtland usually wears. Near 
the mountain lake of Houland, where a burgh, built on a holm 
close to its shore, displays its mouldering walls, the coast re- 
sumes its wild aspect. 

A large cavernous aperture, ninety feet wide, shows the com- 
mencement of two contiguous immense perforations, named the 
Holes of gcraada, where, in one of them that runs 250 feet in- 
to the lond^ the sea flows to its utmost extremity. Each has an 
o})ening at a distance from the ocean, by which the light of the 
sun is partially admitted. Farther north, other ravages of the 
ocean are displayed. A mass of rcxik, tlic average dimensions 
of which may perhaps be rated at twelve or thirteen feet square, 
and four and a half or five feet in thickness, was first moved 
from its bed, about fifty years ago, to a distance of thirty feet, 
and has since been twice turned over. But tfie most sublime 
scene is where a mural pile of porphyry, escaping the process 
of disintegration that is devastating the coast, appe^ars to have 
been left as a sort of rampart against the inroads of the ocean ; 
— the Atlantic, when provokeS by wintry gales, batters against 
it with all the force of rcaS artillery,— the waves having in their 
repeated assaults forced for themselves an entrance. This 
breach, named the Grind of the Navir, is widened every win- 
ter by the overwhelming surge, Uiat, finding a passage through 
it, separates large stones from its side, and forces the|n to a dis- 
tance of no les$ than 180 feet. In two or three sjwts, the frag- 
ments which have l)een detached arc brought together in im- 
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mense heaps, that appear as an accumu^tion of cuUcal masses, 
the product of some quarry. 

IV. jifcomt of the Religious Paroosysms qf the Shetkmders. 

TiTfe kirk was^remarkably crowded, since there was a sermon 
to be preached incidental to the administration of the Sacra- 
ment ; on which occasion I had an opportunity of seeing the 
convulinon fits to which the religious congregations of Shetland 
are subject. ' The introduction of this malady into the country 
is referred to a date of hearly a century ago, and is attributed 
to a woman wHo had been subject to regular paroxysms of epi- 
lepsy, one of which occurred during divine service. AnKmg 
adult females, and children of the male sex, at the tender age 
of six, fits then became sympathetic. The patient complained, 
for a considerable time, of a palpitation of the heart ; fainting 
ensued, and a motionless state lasted for more than an hour* 
But, in the course of lime, this> malady is said to have under- 
gone a modification such as it exhibits at tlic present day 
The female, whom it had attacked, would suddenly fall down, 
loss her arms about, writhe her body into various sh^|ies, move 
her hcjid suddenly from side to side, and, with eyes fixed and 
staring, send forth the most dismal cries. If the fit had occur- 
red on any occasion of public diversion, she wtnild, as soon a'> 
it had ceased, mix with her com])anions, and continue her 
amusement as if nothing had happened. Paroxysms of this 
kind prevailed ipost during the warm months of summer ; and 
about fifty years agxi, there w^as scaixely a Sabbath in which 
they did not occur. Strong pasdons of the mind, induced by 
religious enthusiasm, were also the exciting causes of these fits ; 
hut, like all such false tokens qf divine workings, they were 
easily counteracted, by producing in jiatients sucli opposite 
states of mind, as arise from a sense*^ of sliamc : thus they arc 
under the controul of any sensible preacher, who will admini- 
ster to a mind diseased, — ^who will expose the folly of volun- 
tarily yielding to a sympathy so easily resisted, or of inviting 
such attacks by aficctation. An intelligent and pious minister 
of Shetland informed me, that being considerablj/ annoyed on 
his first introduction into tlic country by these paroxysms. 
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^het^y flie devotions of the church wet^' much impeded, he 
• obviated their repetition, by assuring his parishiptiers, that no 
treatl^t was more effectual than immerrion in cold water, and 
as his tirk was fortunately contiguous to a fresh-water lake, he 
gave notice that attendants should be at hand, during divine 
service, to ensure the proper means of cure. The sequel i||ipd 
scarcely be told. The fear of l>emg carried out ef the church, 
and into the water^ acted like a charm ; not a single Naiad 
was made, and the worthy minister has, for many years, had 
reason to boast of one of the best rtgijated congregations in 
Shetland. 

When I attended the kirk- of Baliasta, a female shriek, the 
indication of a convulsion-fit, was* heard ; the minister (Mr 
Ingram of Fetlar) very properly stopped his discourse, until 
the disturber was removed ; and after advising all those who 
thought they might be similarly affected, to leave the church, 
he gave out in the mean time a psalm. The congregation was 
thus preserved from farther interruption ; for, on leaving the 
kirk, I saw several females writhing and tossing about their 
arms on the green grass, who durst not, for feacr of a censure 
from the pulpit, exhibit themselves after this manner within the 
sacred walls of the kirk. 

V, Account of the Teutonic Fortress^ called the Rurgh of 
MousOh 

I passed along the shore of thyc open bay of Sandwick, which 
has been the grave of many seamen, who, by mistaking it for 
Bressay Harbour, have suffered all the horrors of shipwreck 
upon its exposed shores. In crossing a headland to the cast of 
the Inlet, a small low island, named Mousa, separated from the 
Mainland by a narro^^s strtjit, first rises to view : this spot is 
little diversified with hill and dale ; it contains one good house 
with out-buildings and cottages. But the most conspicuous 
object that lines its shores is the Burgh of Mousa, a circular 
building, which, if it did but taper towards its summit, would 
present no unapt similitude of a modern glass-house. This 
ancient fortr<fss stands close to the watcris edge ; by cros^ng. 
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therefore, in a boat, a narrow channel, fUttle than half* a 

mile in" breadth, we are landed immediately under its wa%; 

The Bnrgh of Moui:;a occupies a circular «te of g^ibund, 
somewhat more than fifty feet in diameter, Ijeing constructed of 
middle sized schistose stoneS of tolerable uniform magnitude, 
i^jklaid lOj^ther, without the intervention of any cement. 
T®# very simple round edifice attains the" elevation of 42 feet ; 
it swells out, or bulges from its foundation, and draws smaller 
as it approaches the top^ when it is agsun cast out from its lesser 
^^meter; which singularity of construction is intended to ob- 
viate the possibility of scaling the walls. The door that leads 
to the open area contained within the structure, is a small nar- 
row passage, so low that an entrance is only to be accomplished 
. by crawling upon the hands and knees ; and in creeping through 
it, the wall appears of the great thickness of 16 feet, naturally 
leading to tlie suspicion of a vacuity within. On arriving at 
the open circular area included within this mural shell, I found 
the diameter of the space to be about 21 feet. On that part of 
the wall within the court, which is nearly opposite to the en- 
trance, the attehtion is excited by a number of small apertures 
resembling the holes of a pigeon-house. There are three or 
four vertical rows of them, having each an unequal proportion 
of openings, varying from eight to eighteen in number. It was 
now evident that the mural shell of the structure was hollow, 
and that it contained chambers, to which these holes imparted a 
feeble supply of light and air. Beneath the whole, at a little 
distance from the ground, there is a door that leads to a wind- 
ing flight of stone steps, of the width of 3 feet, which commu- 
nicates with all these apartments : *1 then discovered* that the 
shell of the Burgh was composet^of two concentric walls, each 
of about 4J to 5 feet in breadth, and that a space of nearly a 
similar dimension was devoted to the construction of the imier 
apartments. In ascendibg these steps, which wound gradually 
to the top of the wall, I observed that* they communicaU^ at 
r<^lar int^vals with many chambers or galleries, one above 
ahoth^^^at Went round the building. These were sevei‘al]y 
of height, that it was possible to walk withip them nearly 

upright. The roof of the lowest chamber was the floor of the 
^cond, and after this manner seven tiers were raised. On 
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reaching the higlieht titqp of the flight of stall’s^ there apjKwed 
no reason ibr supposing that any roof hud ever protei^ted tlie 
summit of the buddings so that the Burgh of Mousa must have 
been originally nothing more than u circular mural shelly open 
to the top* The height of the inside wall was 35 feet, b^ing 7 
feet less than that of the outside ; this difference was partly 
owing to the accumulation of stones and earth, which had filled 
the inner courts 

The mode was now evident in which this Burgh had been 
intended to give security to tlie persoiys and property of the 
ancient inhabitants of Shetland against the sudden landing of 
predatory adventurers. The tiers of apartmenp contained 
within the thick walls would afford a slielter to women and 
children from the missile weap>ns of ftesaulters, besides being 
repositories for grain and other kinds of j>roperty, as well as 
for the stores whereby a long siege might be sustained. The 
low narrow dcK^r within the court, which admits of no entrance 
hut in a creeping [x>slure, niiglit Ix^ easily secured at a short 
notuxi by large bUxjks of stone. It has been remarked of the 
rude forts wsimilar to these which occur on the shores of Scandi- 
navia, that they were seldom taken by an enemy, unless by 
surprise, or after a long blcx^kade ; that frequently terraces and 
artificial banks were raised near that side of the wall which 
was the lowest, and tliat the besieged were then ajuioyed witli 
arrows, stones, boiling-water, or melted pitch, being thrown in- 
to the fort ; — offensive weapons wliich they did not neglect to 
return. The history of the Burgh of Mousa* confirms tho cor- 
rectness of this observation ; its high walls bulging out from 
their foundation, defied any attempt to scale them ; for, when 
they were encompassed by one of the Korls of Orkney, he had 
no hopes of inducing the fortress to surrender, but by cutting 
off all supplies of food, *and then waiting the event of a long 
siege. Altogether the building was well adapted for resisting 
the attacks of the ancient piratical hordes of these seas, who, 
from the short summers of northern latitudes, and from the in- 
capability of their vessels to sustain a winter'*s navigation, durst 
not allow themselves to be deta'med on the coast by any tedious 
operations of assault. 



2S4» EMractsJrom Dt HibWrCs, Description 

Before quitting the Burgh of Mousa^I endeavoured to ex- 
plorc some of the diambers belotigiug to it, but owing to the 
ruined state of the floors, the attempt was too hazardous. A 
lively historian has remarked, that in Seandinavia, sudi recesses 
wa:e often devoted in days of yore to the security of young 
damsels of diiStinction, who were never safe while so many bold 
warrklto were rambling up and down in quest of adventures. 
It is also surmised, that galleries like these which run winding 
around the walls, were, from the direction which th^y took, 
not unfi^uently distiughished by the name of Serpents or 
Dragons ; and hence the many allegwical romaunts that were 
coined concerning princesses of great beauty being guarded by 
such monsters. It is unlucky, however, for the historical inte- 
rest of the Dragon-fortress of Mousa, that within the dismal 
serpentine Avindings of its apartments, was confined a damsel 
past her prime of life, and as well entitled to be shrined for 
her brittleness,’’ as any of the frail heroines of antiquity. In 
the fourteenth century, when, by the rights of udal succes- 
sion, there were joint Earls of Orkney, Dame Margareta, the 
widowed-mother of one of them, listened to the lawless im- 
portunity of the gay Brunnius. Harold, her son, became im- 
patient of the family disgrace, and banished from the islands 
his mother’s paramour, as well as the illegithnate offspring that 
were the fruits of the connection. But, in the course of a short 
time, Dame Margareta’s beauties attracted the notice of a more 
honourable suitof, who was no other than Harold’s partner in 
the Earldom of Orkney and Shetland. Erlend proferred love 
to the Dame, which she returned, but as her son, from some 
cause, was averse to the nuptials, the^ parties entered into a 
tender engagement without his consent, and afterwards fled 
from his fury with all speed into Mousa. Then must Harold 
needs follow them, his hostile barks sailing in pursuit, as fast as 
if all the winds of heaven had driven them ; and then, anon, 
fled the dame Margareta and Erlend into tlie fort, within the 
dark recesses of which they nestled like two pigeons in a dove- 
cot. The Burgh was beset with troops, but so impregnable 
was its coiistruction, that the assaulter found he ha4;no chance 
of reducing it, but by cutting off all supplies of food, and by 
this means waiting the result of a tediou.; siege. And now 
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turn we tQ.the |^tle pjvi|? in the fortress, that we may speak of 
► what pain they must there endure, what cold, what hunger, and 
what thirsts .In such a dog 4 iole,'**^* a conjurer’s circle gives 
content above it ^ hawk’s ihew is a princely palace to it.”— * 
But il^rold had powerful foes in other places wherewith to con- 
tend, and, on this account, he gave heed to the advice of his 
followers, that Erlend should be retained as a friend and not as 
an enemy, and that he ought not to despise the new family al- 
liance. A reconciliation took place, and then, with great joy, 
returned the parties to their several pursuits, well satisfied with 
each other. Such is the story chronicled by Torfseus, concern- 
ing the siege of Moscyaburgum and the loves of D%]me Marga- 
reta and Erlend, her last lemaii. 

, VI. Method of' Bloodletting in Shetland. 

In Shetland there are several native popular medicines. 
Scurvy grass, for instance, is used in cutaneous complaints, 
butter-milk in dropsy, the shells of whelks calcined and pound- 
ed for dyspepsia, and a variety of steatite named in the country 
kleber^ for excoriations. But the mode of letting blocd, known 
from time immemorial, deserves the most particular notice. 
When the native chirurgeon is called in, he first bathes the part 
from which the detraction is to be made, with warm water, and 
then draws forth his cupping-machine, which consists of nodiing 
more than the upper jjart of a ram’s horn perforated at the top, 
and bound round with a soft piece of cotto^ or woollen rag. 
In applying it to the skin, he sucks out a little of the included 
air, takes off tlic horn, makes upon the surface of the part that 
has thus been gently raised six or seven slight incisions, agmn 
fixes the cupping instrument freely draws out the air by the 
reapplication of his lips to it, and, either by insinuating his 
tongue within the perforation, or by twisting round it a piece of 
leather or bladder, prevents the ingress of fresh air. He next 
uses €001*86 cloths, wrung out vrith warm water, to stimulate the 
flowing of the blood, and when the horn is half filled, it leaves 
the skin and falls down. The same process is repeated several 
times, unti|,a sufficient depletion has been made. It is worthy 
of remark, that the African negroes, described by Park, have a 
similar mode of cupping. 
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Aut. VIIL— Oil Jncieni History of* Legtminous Fruits. 

By Professor Link, (Concluded from VoL V. p. 181.) 

Ocistixftf (mjfiftdv) is reckoned by Theophrastus^ in the often 
quoted passage among greens. It has a woody root, like 
{HIH. Li. C.6* § 6. Schn.)^ and is propagated by shoots 
like (1. vi. c. 2, § 1.), the root simple and thick, (§ 7.) 

Dtoscorides (L ii. c. 171.) does not describe the plant ; Galen says 
it is difficult of digestion, (Op. Basil, iv, 333.). Our Basil (Ori- 
rmm bmiiicum) has been suspected to be thd^ plant, but it does 
not correspond. Sprengel (Geschichte der Botmik) quotes^a pas- 
sage from Belongs Travels, (it c. 40.), in which it is said, that Oci- 
mum or Basilicum grows three times as high in the East as with 
us, and is cultivated as greens. But has not Belon taken an- 
other plant for it ? The testimony of the ancients is not so dis- 
tinct as that we can rest on that account. 

Fosnkulum of the Romans, is placed by Galen 
among pot-herhsy and ranked with Anethum^ which is more 
used as a seasoning to food. Theophrastus ascribes to it a 
naked seed, ranks it with coriander, (H. PL 1, i. c. 11. § 2.) 
calls it sweet-smelling, when joined with other uml>elliferous 
plants (c. 12. § 2.), and places it among the fcmlaceec. and 
nv^oKoev^ot, (1. vi. c. 1, § 4.) Galen and Dioscorides do not de- 
scribe the Fennel. The general agreement, even of ditferent 
languages,-— the comparison with other plants,— even tlie pro- 
p^ties that have been mentioned, preclude any doubt of 
being our Fennel. It is eaten in the south of Europe as greens. 
As little can we doubt that the vdfrv, of the 

ancients, although not described, (Theophrastus ascribes to it a 
woody root. Hist PL 1, vii. c. 2. § 8.), yet, when compared witii 
other umbelliferous plants, in respect td the 'uses made of it, and 
the general agreement, is our Dill, (Anethuvi graveolms)., The 
same thing efgphes to which is probably our Co- 

riander. (MMie umbelliferous plants, many are eaten by us as 
greens, 'for instance^ ScandLp csre/blkum, Myrrhis odoratay 
CharophyUum sylx^estrcy JEgopoditm Podagraria,^d several 
others, sometimes by themselves, sometimes along with otlier 
plants. Dioscorides mentions three such edible plants, yiyy/><or. 
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which is plentiful in Sjria and Cilicia, and tncuvlvi rnd KaU» 9 <$f, 
(L ii- c. I67.'^i69.) The first has leaves like those of the wild 
carrot, {Daucm Carotct syhmtris)^ but finer, and bitter 
taste, and also a white and bitter rot>t. Dancus Gv^dium^ 
which grows wild in the south of France, is very probably an- 
other plant SattfyJvl is somewhat sharp, Htter, and edible. 
This is not the case with Myrrhis odorata or Sccmdio! certfoLvvmty 
which have rather a sweet taste and a pleasant smell. is 

often mentioned by the Greeks, l>ecause this plant was much 
used at Athens by the jx)or as greensi has leaves like 

fennel, a white, sweet-smelling umbel, and is eaten both raw 
and dressed. It is therefore none of the species wjiich we now 
call Caucalis. Theophrastus nidkes no mention of this plant. 

I dare not venture to determine it. 

of the Greeks, Apium of the Romans, appears to be our 
Parsley, {Aphimpetroselinunt). The curled variety, not common 
among umbeUiferous plants, distinguishes this ])lant, and is dis- 
tinctly named by Theophrastus, {Hist, PL 1. vii. c. 4. § 6.), as also 
by Pliny, (1. xix. c. 8.) and others. It is not classed among tlie 
Olera^ but among the Condtmentu. All that the ancients say of 
apium contradicts not this description. Only the of 

the poets has bt^en considered to be Apium graveole7is; for which 
opinion I know no reason, since parsley grows in moist, Ixiggy 
places. Although Dioscorides says of (1. iil. c. 74.), it is 

larger than the garden <reA<ydy, it is yet too rash to conclude that it 
is Apium graveolens, I^innaeus mentions Sardinia as the native 
country of parsley; but it isYound wild throughout the wliok 
north of Europe, in mountainous tracts, by |X)ols, and in moist 
meadows. The finely Sivided leaf was early noticed by the 
ancients, and used as garlands, (for example, by the ix>ets in 
the Nemean Games). Tfic ancients prized the pure form 
more than we do*: thdV admired the leaf of the Acanthus, 
but speak nothing of its flower ; at present we prefer flowers 
to leaves. I find no notice among the ancients of the use 
of Celery {Apium gravefdens) as a relish. Beckman re- 
marks, that in the year 1690, the gardener Hess speaks ol‘ 
celery as a^arden plant which had but lately become known. 
But John JIauhin says it was early transferred to the gardens, 
only it is softer than the wild parsley. Probably the leaf 
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was first ul^ed, then tlie root, as the Use of the root of pars^* 
ley is more recent than the leaf. Celery grows in the nor- 
thern central parts of Europe, but not in the southern, 
withiiii^ N. Lat. Instead of celery, the roots of S^iimitltm 
clus atrum were formerly in use, and the leaves were eaten as 
greens. This is still done in the south of Europe. This plant 
is the of the ancients, as the excellent description of Dios- 

corides (1. it. e. ^9.) sliews ; the Olm ttirtm of the Romans. 
It grows wild everywhere in the south of Europe, in tile bushes 
and hedges. Probably fts resemblance to celery may have led 
to the cultivation of this latter plant. 

is placed ity Theophrastus among the {Hist 

Ph 1. vii. c. 5.) The Romans translated the word into Nastur- 
tium. This plant is frequently mentioned by writers, but no 
where described or exactly marked out ; but it is always quoted 
as a sharp-tasted plant. It is extremely probable that it ought to 
be classed among plants of the cress kind, but it is difficult to 
determine to which species, especially as different plants of this 
natural order are eaten as cresses. 

The use of Rocket Eruca) is much lost ; and even 

in Bauliirfs time, it was only now and then reared in the garden. 
It was much prized by the ancients. Galen says that the leaves 
could not be eaten by themselves as cabbage, on account of their 
sharp taste, but that they are mixed with lettuce, which is also 
quoted by Pliny, (1, xix, c. 36.) In general, it was rather used 
as food than as ^seasoning. It had the name from its 

^ving broth a pleasant taste. Formerly the seeds wete used as 
they now are, for mustard ; and Dioscorides mentions only this 
use, which seems, indeed, to have been by far the most frequent. 
That the eruca of the ancients was ^ur Rocket, is proved by the 
agreement of all its names, RoccheHa^ RoqueUa^ RavJce ; and 
none of its characters contradicts this idea. It grows wild in 
the central and southern parts of Europe. Our Mustard, three 
Impedes of which were distinguished by the ancients, Sinapis nu 
and arvensis, was not less frequently used by them 
than by us, as well for seasoning food, as for medicine, and for 
obtmning oil. All these plants grow wild in Europe. 

In Theophrastuses Hkt. PI. 1. vii. c. 1., is placed 

among the greens. I^Mcorides (1. iii. c. 45.) distinguishes a 
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wild filQljn tliat ii^hich grows In the gardens, and adds, 

that the letter is milder, and better for eating. We may well 
suspect that a seasoning plant, as TTiymian satureia^ or some 
simSar plant, is meax^; but, from the scanty notices of the an- 
cients, it is difficult to determine it. 

From the earliest times, the Leek species has been used as 
a seasoning for food. The Homeric heroes eat nothing but 
flesh ; only as a seasoning to their drink, Hecameda presents to 
old Nestor ^rar^ (//. A. 629») is the onion, 

{AUlum cepa)^ according to all opinions i and what Theophras- 
tus says respecting its propagation, {Hut PL 1. vii, c. 4. § 10.), 
namely, that one onion has no odier accessory ones atlached to it, 
points it out distinctly. There wefe formerly, as there are now, 
many varieties, which were named after the places where they were 
chiefly cultivated. Respecting the places of their origin, there is 
not even a suspicion. uff-xxXmict are by no means our 

Shallot, {AUnim Ascalonicum)^ as is generally supposed, but 
probably a variety of the onion. For Theophrastus says, 
(a. a. O. § 8.), this species is propagated by seed, and in no 
other way, which is quite the reverse of the manner in which 
shallots are propagated. According to Linnaeus, shallots are 
used in Palestine, and he quotes Hassclquist as an evidence. 
In his Travels, I find only that he found Allium paUens and 
veroneme on the Hill of Zion. The are that va- 

riety of the onion, or perhaps that particular species, which sends 
out young bulbs, an(f is propagated by means of them. It is 
the CepaJisaiUs of the old botanists ; but the word fissilis must 
not be misunderstood.— -(See Schneider’s AnmerTcungen on this 
passage). or, as Schneider uses the word, yintov, is the 

winter onion, {Allium Jistulomm). It has nothing like A, cepa, 
except a long neck : the leaves are often cut at the top, as in 
(Theophr. 1. c. § 10.) Hence it is sowed, and not plant- 
ed. All this agrees exactly with our winter onion, and by no 
means with the C^a Jlssitisy which is propagated, not by seed, 
but by bulbs. Therefore IHodes Carystius in Athenaeus, saysr 
rightly, (1. ii. c. 78.) and were species of 

It is also saijl there to be like Ampeloprctsus. The of 
the ancients is not A, parrumy but A^ ampeloprastm of the 
older botanists ^ for it is said of the onion (Theophr. loc, cit. 
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§ £.) that it bendt* out young bulbs below ; und therein lies the 
distinction between A, porrum ami A. mipehprofuaa^ Linnseus ,, 
says distinctly eiumgh of A. ampehprmum^ IJablmi %n orienU\ 
et Inmla Holm Anglu^. The first of these circumstances is 
founded on the hu't, that this plant was first introduced at Con- 
stantinople ; the other on an old notice of a person called New- 
tofi^ wJk> probably confounded this plant with A. scorodoproMm, 
What the Ampdoprasum of the ancients was, we cannot deter- 
mine, from* the scanty charatleristics of it which have been left 
Perhaps it is A, porrwiu % This plant, which is at present gene- 
rally used, grows wild, according to Linnaeus, in Switzerland ; 
but Haller has doubts upon that point. In Athenseus, is 
said to be like the Ampeloprasum ; and as is not used in 
more recent writings, it has probably given place to Ampehpra^ 
sum. The Scorodopramim of the ancients may be considered 
as the A. acorodoprufiurii of the moderns, that is lo say, the 
Opkioscorodon of the ancient Ixitanists' The A. scorodoprasiwt 
of Linmeus is little or nothing different from A. arenarium. 
As the difference could not be determined, some writers, as for 
instance Willdenow, considered the Ophioscorodm to be quite a 
different plant, which Linnaeus had taken for a variety of A, sco~ 
fodoprasum. in fine, is A, sativum^ without doubt. 

What the ancients say of its strong smell,— of its propagation, 
which is by bulbs, but likewise, although mon* tardily, by seed, 
—agrees perfectly with tliis. Acconling to Linnaeus, garlic grows 
wild in Sicily ; but this opinion is foun&ed on an ancient and 
\ery doubtfid notice of Cupanus. Among the cultivated leek 
species, we are only acquainted with the birth-place of A, schoe- 
noprasum^ which grows wild on tlie mountains of southern Eu- 
rope*, but was not cultivated, so far dis I know, by the ancients. 

What the Asparagus of the alicients in general was, we are 
informed by Galen, {Dc Aliment. Paeult 1. ii.), namely, the 
young shoots of 'various plants, as, for example of Lettuce, 
Mallows, Bcet^^LapathUm, arid some others which are eaten. 
.4.^/)arff^^^^^il^^'heophrastu is one of the prickly species of the 
genus As^lk^us, which grow in the south of Europe. Bios- 
corides describes a garden asparagus sti exactly, that it is impose 
sible doubt that it is our common asparagus. It was eaten, 
too,>nd its effects were the same with those of our asparagus. 
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The culture of a^para^s, as Cato has described it, (c, 61.), al. 
So coiifesponds With thdt of this plant. We leam from Galetif 
‘ the anciaift not onl^ ate the young stems of many plants, 
but the ypung shoots of many trees and bushes, for instance 
Pi 9 bxcia ierMnihus^ VUex Agnus castus^ and others. 

The turnip (Jdrassica rapa) ispri)bably a varietyof the^ Brasska 
naptisp as the Wge ^d sOiall turnip are not different in species* 
Turnips were well bnowh to the ancients, and they had several 
varieties, whieli it is not easy to deteraiinc. This much is clear 
from Columella’'s notices, (1. n. c. 10. 8 2S.), that rapum was the 
large turnip, which was used for fodder, napum the small tur- 
nip. Theophrastus (1. vii, c. 4. § 4.) mentions two species of 
yvyyvx/t, the male and female. Athenseiis quotes y«yywA/f, 

iiuvUs, 0- h. c. 130. — 134.) but without any more 
precise notices. Pliny translates by rapuniy fotpxvit by 

fiaptmi, (1. xix. c. 5.). Galen considers /iavtag to have the same 
meaning with {JDe Aliment, Facult, I ii.). The names 

were thus determined, except some in Atlienaeus, which can no 
longer be defined. The plant seems to be a native of central 
Europe, for it is often found in countries whore its cultivation 
is quite unusual, and always as Brassica napus. 

The Romans correctly enough denoted our Radish by the 
name Raphanus^ (Plin, 1. xix. c. 5.) ; and a smaDer subspecies, 
called Rcjdi^ Sj/riaca^ had been brought from the east not 
long bef\^ Pliny's time. Probably the radish came at a late 
period froih the east iqto Greece, and obtained the name 
which word had signified cabbage, or perhaps from its 

resemblance to cabbage. The ra^h is extensively cultivated 
in the cast, and in Mysore. Linnaeus places its native country 
in China, probably from confounding it with tlic Chinese oil- 
rSkdish, which seems to be a native of that country. The true 
native country of it remains uncertain. In Egypt formerly an 
oil-radish was cultivated, (Plin. 1, xix. c. 5.). 

Beckmann has distinctly shewn, in his History of Inventions, 
(P, 4. s. 134.)i that our Carrot is the Staphylinus of the an- 
cients, and our parsnip their The description 

of the latter in IMoscorides (1, Ui, C. 80,), is very precise. Thus 
Dioscorides fl. iii. c. 60.) speaks under Staphylinns of the ted 
vot.. VI. 12. APRIL 1822; 



LiAk m ^ Hidoty qf 

in the centis the wh«^ is )(»(^ f9»ly to th 

<4 the g^Am paffdti. Ctduiit^,(l lx. e. 4.) t|XiiiAat« 
Std^hjifMut, whieh W ^mk name, ^ JPasthtafOt un4^ 
wl)|db, tiic^ore, our* ]^^)Xhlp is by no means indu^. TI» 

kf jPasHncfca (L 3^x. c. 6^"^^ and thereby hais made ape 
occ^idumd great a^ta&a3s This error W he^ iiapreased hj 
the cirpuaistlinee^ that some writers,, as 6a]en Ssiys^ ^ve thi 
Patne XkmcHSi to the wt^l Siaphyllnus. Th^ carrot {Da/ucu. 
tiroia) grows every whe^re wild with us^ as well as the parsnip 
(Paslma^ sc^tvu), tKoscorides Says the wild Staphyiinm ii 
also eaten/ andf Adienseus quotes a passage from Dijdiylus 
wherein it is said, that the ^ph^intis is sharp^tasted, (I ix 
c. IS.) In th^ north of £urope, there grows a wild species o: 
DanvcuSy which much more resembles our cultivated carrot lhar 
the spedes which grows wild with us, and by means of which 
the passages of the ancients are made more intelligible. The 
name Carrot is old : the large and full grown plants, says Dr 
phylus in Athonaeus, are called rut^Sr^t. In Galen, is pro- 
bably used for 

Sisaron of the ancients was the common napic for our Skir- 
ret (Sivm sisarum), Dioscorides (1. ii. c. 139.) says little di*^- 
linct about it : the roots arc pleasant to eat. It is not easy tc 
say whether the trUvof Athenseus be the same (1. 8. c. 18.), 
since even in this author nothing certain is found. The Sh/m 
of Dioscorides i^ various, and always a medicinal plant. Colu- 
mella says. Jam slser AiSlffHo venit sem\7te radix (1. x. 
V. 114.) ; according to which the plaint ought to belong to the 
East. We ough^ probably dso to place the native region oi 
ftkirret there, since this plant dbes not grow in any part ol 
Eurepe, and ita use is Veiy ancient Linrtseus says of Shm 
sisarum: ffabUat in Chma, probably because Stum ninsi grows 
xi. — the prop^ir Nimi h different. Galen quotes Sim 

fg tl^ ^dictnnl plants,^ and speaks of its bitie^ess 
[St dtereford^ a pla^ ^flSbxKmt fjW our skirret 
SUer (1« 19* c. 5.,), thal h grows in Germany, the besi 
' df it nedr Gefduha; a Gastte oit the &hme,~that it wan 
ys brought from Ymmnms by Tiberius, who was very fond 




Ptcmie, 26^^ 

iotii f wd tkt a ^hty bitteir root, whicli is sweetened % 
JHW^. He evidently tneans a difterent Siser from that of Diosi 
co^d^. The ancients thus used the name Siser for different 
p!at^; ajid at first it sldrret, it was afteri 

ofh^" ^nts^ which cannot eaaly he 

ajfeeirtmnedi ^ ^ 

At^ this day tn0 ropt of Arum CchcaMa^ is much eaten in 
ancients named it Arum or Coheastay and of the 
species there is no doubt. The similar root of Arum macvlfxjtiumy 
and still more of it, Ualicum^ was often Iconfounded with it, and 
Galen speaks of both species under the Same name^ ^metimes 
also, the root 6f Dracontiumy he says, was eaten> which has a 
^'arp taste, and must be frequently *dressed. It is Arum Dra- 
cuneulm. Arum Coheasia, grows wild in Egypt, the other 
two species are found in the South of Europe 

Sprettgel, in the AniiguiL hotan^ p 68*, treats circumstan- 
tially and precisely of Asphodelus. In ancient dmes its tubers 


were eaten, as we learn from a passage in Hesiod. Dioscondes, 
also, when treating of edible roots and bulbs, speaks of Aspho^ 
delus. Sprengel says, very justly, that Asphodelus in Galen 
does not denote Asphodelus ramosusy for he speaks of a bulb 
like that of ScUlay whilst Asphodelus ramo^us carries tubers. 
It is also a suspicious circumstance, that Dioscpndes speaks of 
the sharpness of the tubers, whilst in Asphodelus ramosusy the 
tubers haye no sharp point, as We learn from Bauhin and from 
experience. It is also probable, that among tlje aqcients this 
plant was confounded with some relp.ted plants, perhaps with 
the large species of Ornithc^alus* 

Equally difficult is it to say what was the edible bulb of tlie 
ancient^ {BuPms eaetdentus), ^ !^any passages ui Th^phras- 
tus teach us nothing more than that the plant was a bulbous 
plant. This author even says, that there are different kinds of 
bulbil Some of whidi were edibte, and mi^t be eaten raw, as 
is the practice in Cheraomsus tmrica* Dioscorid(^ q)eaks of 
as a well k^n ad^j?, tjiat those which| 

are ^ught from Eybia are a|ul a|$^ee well with the sto- 
mach. The hittef J^ccies, pfkd that which reaerpbles the squ^V 
agrees still better with stomach, (l» ii/c* 200.)* Galen also 

« 2 - 
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i^peak$ oC Hs bitternei^^ and says, t^t m the young 

i^oots are eated Pliny ccmfbmida ^ nutbb^ of 

plants under this tiue* The bulb of Megaha is repea^jT 
itnentbi^ 1^ th^ ahcji^its^ wdl as its prtqpmy 

ii^ gen^m. 6bluiiidla say^,' x. v. lO^f.) 

a/mafUpte ptteUa^f Jam MeigaHs gcf^iMa ^ 

%u&i* The poets, in inany passagd^ Sl^k of thk bidb. 
it jbas been suspected tb be HyaciniAus cornd^m^ but cxdy su»* 
pected, without any suffident reason. " 

Many roots have bjeu cultivated and eaten in modmi times. 
*^he scorronera {Scorzmera Bispanicd) was first brought into 
Cati^<mia,,about the end of the fifteenth century, as an article 
of food^ as we leam ftoxa Manardes, in his treatise de lapHe 
Uezoar et radice Scarzmerw. At a more recent period ewe 
the goaty's beard, {Tragopogon porryblms). Anciently, but 
only here and there, the CharopliyUam htdbosum was cultivated 
on account of its tubers, as aljo Campamda rapunculus. Oeno- 
thera biennis^ a North American plant, which has become wild 
in Europe) has also l>een cultivated on account of its edible 
root. 

Beckmann has given very exactly tlie history of the Artichoke 
(jCyna/ra Scolyrmi)^ in bis History of Inventions, (p. 8. L 190). 
That Cynara and Cactus are the same plants, Seems to be pro- 
ved by the notions which Athenaeus and Pliny gives But it 
IS not dear whether they meant Cynara Scotymus^ the arti- 
choke, or Cynara cardanculus^ the caldoon; imd as they say, 
after Theophrastus, that the blanched flower-stalks and leaf- 
stalks especially were eaten, it is likely *that the latter plant was 
meant. It is then related in what way the culture of the arti- 
choke was first introduced in 1478 by tfife Venetfams. The 
cardoon grows wild in the SouVh of Europe. The artichoke 
is not found wild, and probably k is only a subspecies of the 
cardo 9 n, which haa been produCedtby carefiil culture. t 
Scoiym^ of the ancients is evkiently Stziiymus 
which ^ws wild not met^ly in Spain^ but genen^y 
^over all South ^ !Ki|rope. to Dioseoridee ^ 8. 

c. 16.) others, it'i^as eatenf ' day, in several couji- 

tries of the ^liih ^eptad4^P®®Jed nerves 

of the leaves, and young stupas dsum. " 
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and ciicainl>er have been knqwti frdm early 
tbimea, md are reaitd as esculent firuits. But their nadve 
try ia unkta>wti tq us« Aecording to Linn^us, the melon 
wild in thetqqiipitiy qf the Kalmucks^ W other writers sky 
nothing oCdus^ X^uams {daces the native country of the cd* 
camber in Tartavy aqd the Ease Indies^ but .these two couti* 
tries ate very diii^rent^ and the account has been copied from 
Gutdunk. Modern botanists confess that they know not its 
birth^-piace. Of the pumpkin Linnmus^says^ flabitai^ Oriente^ 
wfaidh account is equally uncertain. THo water-melon ‘ is said 
to grow wild in Apulia, Calabria, and Sicily, but thottg^ they 
am of frequent occurrence in thosq countries, they have never 
been found in their wild state. All authors complain of the 
difficulty of ascerUuning the names of these fruits among the 
ancients. The fruits were so well known, that no person 
thought of taking the trouble to do more than mention their 
names. Theophrastus uses only and and some 

subspecies of the first. Dioscorides uses ^d 

inTtrm, Galen uses xoXcxuv^, m'xm {de allfnentoT, 

JhcuU. 1. ii.). Of the first he says, that when raw it is unpleas- 
ant to eat, and indigestible. Speaking of the he says, 

that the interior part of the flesh of the in which the 

seeds are not eaten, but that tlic is so used. Of 

he says, some persons readily digest it, but that proceeds 
from a particular consitution of stomach. There is no doubt, 
therefore, that is the pumpkin, and jrg»w> the melon. 

Atlienseus says (1. ii. c. 53,), that the xdXw.wS’vi was called by Eu- 
thydemos ctxm Mtxny beci^ise the seeds came from India. On 
the shca*es of die Hellespont, the long fruits are called a-tKuety the 
round ones In another passage, he says (6. 78.) > 

the ft 0 X 9 xMiu are not ^atably unless when dressed. Both names, 
therefore, signify the pumpkin, but (n'/cvx is seldom used. The 
short preceding passoge ha? been lost, and is difficult of expla- 
imtbn; but it is quite eyijient, th^t mvtfand^^t m^bt be 
eatjen raw, although pqly.when thefonner was small and ten- 
der. is trat^Ujbfid by the Romans cumrlnUiy is 

rendered tp jp( 5 po,td which'may be added 

fmlmmy probably for ^ Rliiiy is full of mistakes. 

Apicius says, tlic useS ^y dressed, but ewet^ 
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mfites peekfi and puJd«d,|H5poaridf»atopidtl^ti3^^ 
c. 4-6*). Ftapim all Mb H is clear, that Oicurbiia 

idiia pu]^pldii 9 ai^d tfemt was the cucumber ; it is also ptaiu^ 
Md the melen, but md&r muaius unde- 

terimned^ It has bcw suspected to be the water-melon, but 
0$3m says it is lesa watery than the 


TSL*^On the Extrax>rdinary Parlmess that woe observed 
in some parts of the United Stages and Ctmaday m the mynth 
qf November 1819. By FKE»r:aiCK Professor of 

Mathematics and Natural Philosophy lu Middlebury Col- 
lege, Vermont *. 

*r HIS phenomenon first attracted my attention on the morning 
of the 9th of November 1819* I rose at a quarter before seven, 
imd found it much darker than it ordinarily is in the evening at 
the time of full moon. It snowed fast for about an hour ; this 
was succeeded by a moderate rain, which continued most of the 
day. Being occupied, I took no farther notice of the uncom- 
mon darkness till about nine o'clock. At this time, the obscu- 
rity, instead of diminishing, had considerably increased. The 
thermometer stood at 84° A strong, steady, but not violent 
wind, blew from the south. 

The darkness was so great, that a person, when sitting by a 
window, could ,not soe to read a book, in small type, without 
seiious inconvenience. Several of the students in the college 
studied the whole day by candle-light. A number of the 
chanics in this village were unable to carry on their work with- 
out the assistance of lamps. „ 

The sky exhibited a pale yellowish-white aspect, which, in 
some degree, resembled the evening twilight a few moments be- 
fore it disappears. Indeed we had little else but twilight through 
the ; and such, too, as takes pbK^ when the sun is iphre or 
isoc d^ees below the fiorii^n. The oekw of objects was very 
remarkable^ Every Mx% I behind dull, smoky, melan- 
choly aplxearance. The I was writing, had the 

. — ' 

• From the ^ ^ vpl, iv, 

part. 11 . p. 303. ’ 
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ydObii^^te ^hue as the heavens. The foi?fls show- 
' that pequhar restlessness that was remarked in them during 
rile total eclipse of the sun in 1806. Some of th^ iretired to 
roost The cocks crowed several bom^ incessanriy» as tfaf^^^o 
at the dawning of day. 

At 3 P. M. the sky brightened up a little^ but in the evening 
the darkness became more extracffdinary. A person could not 
discern his hand, held directly before his eyes. It was next to 
impossible for a person to find his wa^ even in streets where he 
had been long accustomed to walk. * 

The sun was concealed from our view, nearly the whole time^ 
from Monday evening to Friday morning. It did^pccasionaUy 
appear, but was always of a deep blood-red colour ; and the 
apparent magnitude was at least one-third larger than usual. 
This was very striking on Friday, about nine in the morning. 
A dense, yellow vapour was then passing slowly over its en- 
larged disc. The spectacle w^as viewed by many with astonish- 
ment. 

The darkness was not confined to this immediate vicinity It 
was as great seventy miles west (in the State of New York) as 
at this place. And here I beg leave to insert an extract of a 
letter, on this subject, from Noadiah Moorc, Esq. of Cham- 
plain, N. Y. a well informed and liighly respectable gentleman. 

“ The darkness was first noticed on the night of the 6th 
November, when the, day closing with a hazy atmosphere, the 
night became so exceedingly dark as to render, the sense of sight 
wholly useless. The horse and his rider were in equal uncer- 
tainty. The moon, though near the full, produced no sensible 
change as it rose. Even the faint profile of the landscape, so 
important a guide to the benighted traveller, was lost in intense 
obscurity. The atmosphere continued to be clouded by dense 
vapours until the 9^ ; when the darkness greatly increased. A 
lij^t snow covered the ground. It blew a strong gale from the 
south. The clouds, from which fine drops of rain were conti- 
mmfiy descending, resmibled the pitehy I^ckness of the smoke 
of a furnace; they inawild and hurried manner through 

the heavens/ and, at rinM^v.fe0med ip be closing down upon the 
earth. Several cl^ of thunder were heard, and in a 

town adjoining, a heavy, 
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The water caught in this shower Vas observed to besmueh 
jdtscolouredi A qi^antity caught in a clean vessel, exposed in a 
situation where it fdl directly from tlm heavens, was preserved 
for many^diaya in a corked phial, and did not wholly depotit its 
.colouring matter. In appearance it was not unlike water im- 
pregnated \vith soot. As to the degree of darkness which pre- 
vailed, it may be observed, that writing, reading, or needlework 
could not be properly i)erformed without caiKlles. Indeed, 
Cadies were used during most of the day in many of the houses 
mid workshops. Towstrds evening it brightened up a little, but 
night brought darkness tangible.''’ 

The darkness was observed throughout the northern portion 
of this State, and in several parts of Canada. At Montpelier, 
about forty miles north-easi of this place, it is said to have been 
greater than it was here. A gentleman, from that tf)wri, in- 
formed me that the darkness there was so great, that the speaker 
of the House of Ileprescntative^s could not distinguish the coun- 
tenances of the members, so as to determine who was addressing 
him. The same gentleman added, that where he stopped to 
dine, he was obliged to make use of a candle to distinguish the 
different kinds of food which were placed before him. 

In the small quantity of water which fell from the atmosphere, 
I did not observe any extraordinary colour, or smell, or taste. 
It is stated in Le Courier du Bas-Canada^ ‘‘ that the water was 
of a black colour, as if it had been impregnated with a large 
proportion of scMi't ; and several persons who had tasted it, dis- 
covered the taste of soot. This colour the water retained a 
considerable time.’’ I have read ren^arks of a similar kind in 
the newspapers from various jiarts of New England. Had the 
fall of water here been more copious, I should probably have 
noticed the peculiarity above described. 

The appearance of the heavens during the late period of dark- 
ness, was very much like that which is frequently occasioned by 
extensive fires in the woods. An effect, similar in kind, but far 
inferior in degree, was produced a few years since, by the fires 
which raged several >veeks, and consuin^ most of the under- 
wood on the Green l^qujatilins placed The dark- 
ness observed at that tifee considerable, and the sky 

^vas of a pale ycllowijlh^ted r^pi^f:, ^ ; 
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T1i6 cause assigned by Dr Williams for the uncommon 
* darkness of 1780, is perhaps the most satisfactory which could 
be given* But in the present case, no similar cause can be sup- 
posed, at least in New England. No great fires were destroying 
our Woodlands. It was too late in the season. The combus- 
tible matter of the forests was not sufficiently dry. 

The darkness of 1780 occurred in May, after a long period 
of dry weather; that of 1819 in November, without being pre- 
ceded by any unusual drought, especially in this part of the 
country. The former lasted only thirteen or fourteen hours ; 
the latter nearly a week. 

The cause of this phenomenon* whatever it ma)' be, is un- 
doubtedly to be souglit at a considerable distance to tlie south 
of New England. Many persons in rfiis vicinity, as well as my- 
self, observed, that when the wind Hew most powerfully from a 
southerly quarter, it brought with it a vast quantity of smoke, 
or of something much resembling it ; and that the sky was then 
the darkest ; that when the wind shifted, and blew a short time 
in any other direction, tlie atmosphere was in a degree cleared 
of this smoky matter. During the time the darkness lasted, 
there was for the most part a pretty strong wind from the south. 
On Friday morning it changed to the west, and continued to 
blow for some time from that quarter. Tlie unusual obscurity 
gradually disappeared, and objects, both in the heavens and 
up>n the earth, soon jjBsumed their ordinary aspect. 

Since writing the above, I have seen an article in the iVIis- 
sionary,” of the ISth of November — a very respectable jiaper— 
printed at Mount Zioujt Hancock Co. Georgia, relating to this 
phenomenon. It is stated, that the atmospliere had been very 
smoky for about a fortnight preceding ; so much so, that it had 
literally intercepted *the rays of the sun at noon during a part 
of this time, and seriously aftecled the eyes.'” “ It is doubtless,’’ 
added the writer, occasioned by great fires in the Indian ter- 
ritories. The wind has blown almost invariably from that di- 
rection for some time. 

That the late darkness had its origin in some of our most 
southern stafes, or in die terrihmes belonging to them, can, 1 

^ Memoir it of the Amcr. Acad, vo|, I* Jpi 
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think, hardly be questioned. It is by no means improbable that 
it was occasioned by fires, running on those immense p'airke^ 
that furnish annually such vast quantities of combustible mate- 
rials. We are told that these prairies are covered with a 
coarse kind of grass, which, before the country is settled in their 
vicinity, grows to the height of six or seven feet This ve- 
getation, another writer observes, becomes sufficiently dry to 
bum during • the long dry season, called the Indian Summer ; 
which commences usualjy in October, and continues a month 
and a half or two months, during which the vegetation is killed 
by the frost, and dried by the sun ; tlic wet prairies are also 
dried, and*before the scasop has expired, the grass is perfectly 
combustible In order the more easily to take their game, 
and to fac‘ilitatc travelling from one hunting ground to anotlicr, 
the Indians, we are informed, occasionally set fire to tJie prairies 
towards tlie close of the Indian summer.*” 


Art. ^.—Account of a Map hy a Slave to the llcirAippaicni 
ofAva, By Francis Hamilton, M. D. F. 11. S. Lond. iv 
Fdin., and F. A. S. L. Sc E. Communicated by the Author. 

This Map (PlatcIX.) contains the Mranma territory between 
Piv or IVin, and Taunu on die soutli, and Ainarapura on the 
north. It is evident, that no scale can bt adapted for this map, as 
the five days’ journey between Pre and Taunu are longer than 
the six days’ between the latter and Taunduaengri ; and the seven- 
teen leagues between Taunu and MnAla, are much longer than 
the thirty-se\en leagues between^ the latter and Gnaunduaen. 
The reason, jierhaps, of these inaccuracies was, tliat in these 
southern parts, die composer liad no places of consequence to 
fill up the space, and, therefore, did not proceed from stage to 
stage, taking room for each, as in the more occupied parts to- 
wards the north. 


• See At Abater's Letterar^o Profeasor $illinian oo tihe Piairic^of the West, pu- 
blished in T^e American vol* i» p. tl6. 

t See R. \V. Welh’s po published m the seme work, 

▼oh I. p. .‘JSL 
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In tlm map Higiaunteh is placed to the nof th of Piltanago ; 
t>ut, in pas^ng both up and down, the place called to me Pa- 
janago was farthest north. This may have arisen , wty 

having transposed the names in eopying, otherwise it would 
render us more doubtful of the general accuracy of the map. 

In this map, the capitals of principalities are marked by a 
double circle, the chief places of governments by circles, and 
places dependent on the latter by crosses, or by circles romid a 
cross. These dependent places, howeyer, are often larger than 
the seat of Government, on which they depend* Migiaunraeh, 
for instance, is a place of great trade, and more populous than 
Patanago, on wliich it dejxmds, although the lattef is a pretty 
considerable town. 

The most valuable part of this map should, no doubt, have 
been the distances given between various places ; but, unfortu- 
nately, on examination, I find, that very great mistakes must be 
here admitted. For, we may obsi^rve, that from Amarapurato 
Paukkan (Pagalim Mew of Arrowsmith), the map gives 
leagues, or 96| British miles road distance, while Arrowsmitlfs 
map gives 90 geographical miles direct distance, so that the 
computed distance on this part of the map falls short of the 
real measurement.^ In another route the computed league is 
evidently vastly longer, as between Migiaunracli and Ramiseen, 
this map makes only ^7 leagues ; while the map by the native 
of Taunu makes the* distance from the latter to Patanago, 
close to the former, six days'*, journey, or 60 leagues. It is 
true, that in the latter map I have found the day‘‘s journey on 
long routes to give only JL7 geographical miles direct distance ; 
while, in the map now under consideration, the measured dis- 
tance between Amarapura afid Paukkan gives nearly 21 geo- 
graphical miles. Eyen this allowance, however, would by no 
meads reconcile the two accounts and some error in the dis- 
tance between Magiaunraeh and Ramisaen in this map, is evi- 
dent: for the route between Amarapura and Taunu being 
nearly parallel with the Ei*aw^i, north from Prin or Pro, both 
running nearly north south for a considerable way, the dis- 
tance from the towns pri sucli as Migiaunraeh, to 

the great inland rpad^ of east and west, must 

be t^arly the same wUh ^ Pre and^ Taunu, 
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that is about 14 geographical miles in a direct line; tod as 
HamisSen is Ho doubt cbn^derably to the north of Migiaun-^ 
iwh, the distance, from the obliquity of its course, must be con- 
siderably moic^. These errok-s render the whole distances in 
this map doubtful ; yet a great many of them coincide toler- 
ably with those given in the map by the native of Taunu. For 
instance, Taunu in both, is five days’ journey from Pre. On 
the whole, * however, most reliance is to be placed on those 
given by the native of. Taunu, when there is a difference* 
When both coincide, it adds to our confidence* 

The mountains of the Shanwas in this map are represented 
by a chain, running in a straight line, north a little westerly, 
past Taunu and Amarapura ; and the chain has a considerable 
resemblance to mountains, as seen from a distant plain, and as 
these hills appear from the Mranma country ; but there is 
great reason to think, that the delineation by the native of 
Taunu, although very rude, gives a more accurate knowledge, 
and represents the Shanwa country as mountainous, with hills 
running in all directions, and among these numerous valleys, 
whidi are occupied by many towns, and which, I understand, 
are finely watered, and very productive. It might be imagined, 
that the western limit of this country formed a straight line, as 
represented in this map ; but the map by the native of Taunu 
represents the hilly region as extending first NE. towards 
Gnaunrue, and then N W. towards Ava ; so that tile courses of 
the Panlaun and Paunlaun rivers are entirely through the plain 
of the Mranma territory. Althougli this, when compared with 
the Shanwa country, may be called a plain, yet it is by no 
means a flat like Bengal, but contains many small ridges, and 
little detached hills, some of which are neatly enough represent- 
ed in the slave’s map ; but the greeter part is more carefully 
delineated, with respect to number and extent, in the rude per- 
formance of the native of Taunu. 

In the slave’s map, the Mringngaeh riVer and its branches 
are much better delineated than in the map by tlie native of 
Taunu - but the Paunlaun is left out, ad no part of its course 
could be included, except a small portion near 'Taunu. On 
this account, probably, even its branches have been altogether 
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omitted, altliougb several of them, pass through the country 
here delineated. 

A torrent called Psenwa, not connected with these bptnchcs 
of the Paunlauuy and omitted by the native of Taunu, has been 
laid down in this map. It rises near a town catji^ Psen» and, 
on the 6th of- November, when I. Was at its month, I found it 
nearly dry. The people on the spot called it Paenghiaun, or the 
Pien Torrent,, and gave tlie name Paenwa to a small town at its 
mouth, which i^rves as a port for the U*ade of Preen Mro, the 
city at its source. 


Akt. XI .— Inquiries into tltf Laws which ar€*observed in 
the Distribution of Vegetable Forms, By Baron Alexan- 
OEii Humboldt 

The numerical proportions of vegetable forms may be view., 
ed in two perfectly distinct lights. If we consider plants, group- 
ed together in natural families, without having regard to their 
geographical distribution, we enquire what ai'e the types of or- 
ganization, according to which the greatest number of species 
are formed. Are there more Glumaccae than Composite on the 
globe ? Do these two tribes of vegetables constitute together 
the fourth part of Phaenogainous plants ? What is the pro- 
portion of Mon(x:otyledones to the Dicotyledones ? These are 
questions of general Ifhytology— of the sciences which examine 
the organization and mutual ^connection of vegetables. If we 
view the species wl\ich we associate according to the analogy of 
their form, not in an abstract manner, but with regard to their 
climacteric relations, or their distribution over the surface of 
the globe, tlie questions wb^ch arise afford an interest highly 
varied^ What arc the ^families of plants which predominate 
over the other phsenogamous vegetables more within the tor- 
rid zone than under the polar circle ? Are the Compositae more 
num^i^ous, cither in the same gwgraphical latitude, oi" on the 
same, isothermal band, in thje new Continent than in the old ? 
Do the types which ^ predominate less in advancing from the 

— 'rr ’*; — * ' 

A separate wpy of this memoir was to us hy the author for inserti'an in 
our Journal; throtiarh Ur 
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equator to the pole, folio\^ tho ^mc few of decrease, in propor- 
tion as they rise toward the summit of die c<^uatorial mountains 
Do not tJ)e mutual ^i^noportions of families vary, on isothermal 
lines of the sdme denotnhiarion, in the temperate ztMes/ to the 
north and to Ibe south of the equator? Thi^ questiomi belong 
to the geography of plants, properly* so called? they are connected 
with the most important problems belt^ging to toeteomlo^ and 
the natural histoiy of the globe in general. Dpon 
derance of ceHain families of plants, depends also the ctiaraCter 
of die landscape, the aspect of a country, whether of a beautiful 
or majestic nature, ihe abundance of the Gramineae, which 
form vast savannahs, and that of the Palms or the Coniferse, 
are much influenced by the ^cxal state of the 'people, by their 
manners, and by the more or less perfect development of the 
economical arts. 

In considering the geographical distribution of forms, we may 
attend to Species, to genera, and to natural families, (Humboldt, 
Proleg, in Nov. Pen. vol. i. pp. xiii. li. & 38.). Often a single 
^pec]es of plants, especially among those wliich I have named 
social plants, covers a vast extent of country. Of this kind, in 
the north, are the heaths and forests of pines ; in equinoctial 
America, the associations of Cactus, Croton, Bambusa, and 
Btathys of the same species. It is curious to examine the pro- 
portions of organic multiplication and development. We may 
demand what species in a given zone produces tlie greatest 
number of individuals ; — ^we may point oirt. the families to which 
in different climates belong the species which predominates over 
the others. Our imagination is peculiarly Struck with the pre- 
ponderance of certain plants, which we> consider, on account of 
their easy reproduction, and the great number ol‘ individuals 
which present the same specific characters, as the more common 
plants of this or that zone. In a tiortherm region, where the 
Comporita^ and the Ferns are to the phaenogamous plants in 
the |>toportion of 1 : 13, and of 1 : 25, (that is to say, where we 
find these priTporiions on dividing the total number of the phao- 
nogamous plants by the number of the species of the Compo- 
sitae and Feigns,) a single species of Fem may occupy ten times 
as much space as the whole species of Composite together. In 
this case, the Ferns predominate over the Compositap by the 
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mass,~by the nuiBbet of individuals belonging to tlie same 
species of Pteris or of Polypodium ; but they do not predominate, 
If we compare with the total sum of the species of phsenogai- 
mous plants the difierent forms which compose the two groups 
of Ferns a)ad Compositss. As the multiplication of oU the spe«> 
cies does not follow the same laws^ since they do not all produce 
the some number of individuals, the quotient obtained in di- 
viding the total number of phaen<;^amous plants by the num« 
ber of species of different families, docs not of itself decide the 
aspect, 1 might almost say kind of mejnotony of nature in Uie 
different regions of the globe. If the rraveller is struck with 
the frequent repetition of the same species^— -with the sight of 
tliose which predominate by their mass,— he is not less so with 
the paucity of individuals of some other species useful to man. 
In. the countries where the Ilubiaccje, the Leguminosa?, or the 
'rerebinthaceae, compose the forests, we are surprised to sec how 
rare arc the trees of certain species of Cinchona, Ilmmatoxylon, 
and the Balsamifera?* 

In turning our attention to species, wc may also, without 
having regard to their multiplication, and to the greater or 
smaller number of individuals, compare in each zone, in an ab- 
solute manner, the species which belong to different families. 
This interesting comparison has been made in the great work of 
M. Decandolle, {Rcgni Vegetabills Systema Natura, vol. i. 
p. 128. 396. 439. 464. 510.). M. Kunth has attempted it with 
more than 3300 Comyosltae already known up to the present 
day, {Nova Genera^ vol. iv. p.,238.) It doee^ not point out 
what family predomiyates in the same degree above tlie other 
indigenous phmnogamous plants, either by the mass of in- 
dividuals, or by the number of species; but it p'esents the 
numerical projwrtions between the species of the same family 
belonging to a different country. The results of this method 
are generally more precise, because they are obtained without 
valuing the total mass of plisenogamous plants, after being 
freed with care from the study of each isolated family. Tlie 
fof ns which are the mtost vaiied, the Ferns, for example, are 
found under the tropics : it is in the mountainous, temperate, 
humid and shAdy parts of the equatorial regions, (hat the family 
of Ferns produces the greatest number of species. In the tein- 
/ / 
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peratc zone, there are not so many as' under the tropics: their 
absolute number still diminishes as we advance towaid. the pol^ ;* 
but since the cold region, for example Lapland, produces spe^ 
cies of Ferns which resist the cold better than the great mass 
of plimnogamous plants, the Ferns, by the number of spe- 
cies, predominate more over the other plants in Lapland tlian in 
France or Germany. The numerical proportions presented in 
the table which I have published in my Prolegomena de Distru 
iutiojie GeograpMca Plantartirtiy and which appears again here 
perfected by the great labours of Mr Robert Brown, differ en- 
tirely from the proportions given by an absolute comparison of 
the species w'hich grow in the different zones. The variation , 
which we observe in proceeding from the equator to the poles is 
not consequently the same in the result of the two methods. In 
this, two of the fractions used by Mr Brown and myself are va- 
riable, since, in changing the latitude, or ratlicr the isothermal" 
zone, the total number of phaenogamous plants is not seen to 
vary in the same proportion as the number of species which 
constitute the same family. 

When from S 2 )eci€s or indwiduals of the same fonn which 
are reproduced according to constant laws, we pass to divisions 
of the natural method^ w^e may turn our attention to genera, to 
families, or to sections still more general. There are some ge- 
nera and some families wliieh belong exclusively to certain zones, 
to a particular association (ff climacteric conditions ; but tlierc is a 
great number of genera and of families which have representatives 
in all zones, and at all heights. The first researches wdiich have 
been mi le regarding the geographical distribution of forms, 
those of M. Treviranus, published in Ins ingenious work on 
Biology, (vol. ii. p. 47. 63. 83. 1^9.)?* have for their object the 
dispersion of genera over the globe. That method is less pro- 
per for presenting general results than this, which compares the 
number of species of each fanu!y,*or the large groups of the 
same family, with the total mass of pluenogamous plants. In 
the frigid zone, the variety of generic forms does not diminish 
in the same degree as the variety of species : we find more ge- 
nera, with a smaller number of species, (Deeandolle, TMoric 
EUment p. 190. ; Humboldt, Nova Geii. vol. \> p. xvii. & 1.); 
It is nearly the same on the summit of the lofty mountains,. 
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which receive colonists of a great number of genera, which wo 
suppose to belong exclusively to tlie vegetation of the plains. 

I Iiavc deemed it necessary to show the different jioints of 
view from ivbich the laws of the distribution of vegetables may 
be seen. It is in confounding them that wc think tlie contra- 
dictions are to be found, wliich are not otherwise than ap])a- 
rent, a:i(l whicii are erroneousl}'^ attributed to the uncertainty of 
observations. {Be rliner Jlilirhuchcr dcr GrzeachsJiiauky Bd. i. 

p. 18. 21. 30.) When the following expressions are used: 
this form or this family loses itself toward tlse frigid zone 
it has its true native country in siicli and such a parallel 
‘‘it is a soiith.ern formf’ “ it abounds in the tcmpcratci 
w^c must expressly mention, if we consider the absolute number 
of species, the increase or decrease of tlieir al^sohite frequency 
witlt tile latitudes, or if we speak of ftmilics which iiredominate 
in tlie same degree over the rest of* the pliamoganious jilants. 
'i'hese expressions arc correct: they afford a jirecise significa- 
tion, if' we distinguish the difrerent methods according to which 
we consider th<^ variety of forms. 1 he Island of Cuba (to use 
an analogous case taken from political economy) contains a 
much greater mimhcr of lndi\uluals ol’ the Aincaii than f)f the 
Martinique race ; and yet the ma^s of tliesc individuals predo- 
minales much more over tlie niiinber of whites in this latter 
island tlian in that of Cuba 

Tlie ra])id progress which the geography of’ jilaiits has made 
within these twelve }?ars, by the unit<;‘(l laliours of Messrs 
Hrov.n, Wahlenberg, Decandolle, Leopold dc Bucli, IkuTot, Ra- 
mond, Schouw and Il*orneniami, are owing in a great measure to 
the advantages of the natuVal method ol' M. de Jussieu. In fol- 
lowing, I shall not say the artiticiaJ classifications of the sexual 
sysU'in, but the families fouifded upon vague and crroJieous 
principles, {Damosay Conjdalcs, Oleraico’^) wc no longer per- 
ceive the great physical laws in the distribution of vegetables 
on the globe. It was Mr Robert Brown, Avho, in a celebrated 
memoir on tlic vegetation of New Holland, first made known 
the true proportions ^Ctwcen the great divisions of tljc vege- 
table kingdom, thy Acotyledonous, Monocotyledoiious, and 
Dicotyledonous plants. (Brown, in Flinders' Venage to Terra 
vqj.. vr. ly#'. i2. aviitl 1822. 
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Australh^ vol. ii. p. 5S8 ; and Observations systematic and 
geographical an the Hcrharies of' the* CongOy p. 3.) I made 
an attempt, in 1816, to pursue tliis kind of research, in extenef^ 
iiig it to the different orders or natural families. The natural 
history of the globe is, in its numerical elements, like the sys- 
tem of the world, and can be brought to perfection only by the 
joint efforts of botanical travellers, to discover the true laws of 
the distribution of’ \x‘getables. The collection of facts is not of 
itself sulHcient : in order to obtain the most accurate approxi- 
mations, (nnd we do not«protend to give any thing but approxi- 
mations,) the different circumstances under which the observa- 
tion# have been made must be discussed. I think with Mr ’ 
Brown, that we ought to pri^fer in general to calculations made 
upon incomplete lists of all the plants published, the examples 
taken from countries ol* considerable extent, and who^e Flora is 
well known, such as France, England, Germany, and La})land. 
It would be desirable to have still a complete Flora of two coun- 
tries of 20,000 sejuare leagues, destitute of lofty mountains and 
of platforms, and situated between the tropics in the Old and in 
the New Worlds, llntll this shall be accomplished, we must be 
contented with the great herbaries formed by travellers, who 
have resided for some time in the two hemispheres. The habi- 
tations of plants are so vaguely and incorrectly pointed out, in 
the vast compilations known under the names of Systcina Vege- 
labilium^ and Specks Vlantarum^ that it woulil be very tlange- 
rous to use them in an absolute manner.^ I have not employed 
these lists otherwise than in a subsidiary manner, to control 
and nKxlify a little the results obtained by the Floras and tlu‘ 
partial herbaries. The number of etpiinoctial plants which M, 
Bonpland and I have brought to Europe, and of which our 
learned colleague M. Kuntli willP have s(X)n finished the publi- 
cation, is perhaps numerically greater than any of the herbaries 
formed between the tropics ; but it is comj3oscd of the vegetables 
4)f the plains and elevated platforms of the Andes. The al- 
pine plants are even much more considerable than in the Floras 
of France, of England, and of the Indieg^ which associate also 
the productions of different climates belonging t^) the same lati- 
tude. In France, the number of sjxicics which vegetate exclu- 
Mvelv at nbovc 500 loiscs of height, docs not ap{:: 4 ^ar to be more 
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/hail Jtli of the entire inpRs of phaenogamoiis plants. (Dccan- 
in the Mem, do Armml^ vol. iii. p. f295.). 

It will be useful to consider at a future period the vegetation 
of the tropics and that of the temperate region between the pa- 
rallels of 40'’ and 50*’, according to two different methods, either 
in searching the numerical proportions in the whole of the plains 
and tiic mountains, which nature^ presents over a great extent of 
<rountry, or in determining these proportions in the plains alone 
cf the temperate zone and of the torrid zone. As our herharics 
are the only ones that point out, acebrding to barometrical 
nieasurement, in more than 4000 plants of the ctiuinoctial re- 
gion, the height of each station above the level of the sea, the 
numerical proportions of the table ‘which I liave already pub- 
lished may he rectified, when our work, the Nova Genera^ 
shall be finished, by taking away from tlie 4000 pha^iioganioiis 
plants which M. Iviinth lias emiilojTd in this work {Prolegom. 
p, the ])lants wliich grow at above 1000 loises, and by di- 

viding tile total number of plants whioli are not [ilpine, of each 
family, by that of plants wdiich live in iho cold and temperate 
regions of eipnnoctial America. ''rhis mode of proceeding 
should affect more, as w^? sliall show by and hye, the laniilies 
whicli abound in alpine species, for example, the Gramlnoa' and 
the Comj)osita\ At 1000 loises of I'levation, tlic iliean tempe- 
rature of file air is still, on the hack of tiie ecjiiatorial Andes, 
centigr., which is ecjual to that of the month of July at Pa- 
ris. Although on the platform of the Cordilleras, we find the 
same annual temjierature as in the higli latitudes, (because the 
isothermal line S' ^ for example, is the track marked in t lie 

plains by the intersection of the isotlicimial surfaee of 8\ with 
tlie surface of tlic eartlfs spheroid,) it is not too nmcli to gcnc- 
i^alisc these analogies of the temperate climates of the ccpiatorial 
mountains, with the low regions of the circumpolar zone. 'Phese 
analogies are not so great as might he tlioiight *, they arc modi- 
fied by the influence of tlie partial distribution of the heat in 
the different parts of the year. {Proleg. p. 54., and my Me- 
moire sur Ics IJgncs J^otliermes'^, p. 137.) The (piotients do 
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not cliangb, however, in ascending l^om the plains toward the 
mountains, in tlic same manner as they change in approach^g 
tJu* pole : this is the case with the Monocoty led ones, considered 
in a general view, as well as with the Ferns and Coniposita;. 
{Prole o, p. 51. and 5^2. ; Brown on Congo^ p. 5.) 

It may further be remarked, that the development of vege- 
tables of diheront families, and, the distribution of forms, depend 
not on is(}tb.crmal latitudes, nor on geographical latitudes alone; 
but that tlic quotients are not always similar on the same iso- 
thermal line of the teffiperate zone, in the plains of America 
and of* the Old Continent. There exists, under the tropics, a 
very rental kahlc diflerence between America, India, and the 
west coasts of Africa. The distribution of organic beings on 
the globe, depcaid-i not only on very complicated climatic cir- 
cumstances, but also on geological causes, with which we are en- 
tirely unacquainted, because they are connected with the ori- 
ginal state of our })lanel. The great rachydermala arc want- 
ing at the present day in the New World, although we find them 
still in abundance iu analogous climates, in Africa, and in Asia. 
In the e([uin(K‘tial zone of Africa, the family of palms is far 
from numerous, compared with the great number of species of 
oip-unoctial America. These differences, far from deterring us 
from tlic scrutiny of the law-s of nature, ought to excite us 
to study tliese hues in all their comjilieations. The lines of 
eipial heat, are not parallel to the ecjuator. They have, as I 
have tried to prove elsewhere, convex summits, and concave 
siunmlts, which arc distributed with great regularity over the 
globe, and form different sy.stems along the eastern and wei>- 
tern coasts of the tvvo worlds, in tlic* centre of continents, and in 
the neighbourhood of the ocean. It is probable, that when 
philosopliieal botanists have travelled over a larger extent of 
the globe, we shall find, that offen th'c lines of the maxhna 
of agroupmeni (the lines taken from the points where the 
fractions are reduced to the smallest denominator,) become 
isothermal lines. In dividing the globe by longitudinal bands 
conqircliended lietweeii two meridians7'\ind in comparing the 
numerical proportions under the same isothermal latitudes, we 
perceive the existence of different systems of 'jgroupjncnt. We 
can already, with the actual state of our knowded^c, dist)jn^uish 
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tour systems of vegetatioil, those of the New Continent, of Wes- 
tern Africa, of India, and of Nev/ Holland. Since, notwitli- 
standing the regular increase of the mean heat from rlie pole to 
the equator, the maximum of heat is not identical in the diffe- 
rent regions at different degrees of longitude, there exist also 
places where certain families attain a more perfe ct development 
than at any other : ihiwS is the cast* with the family of C’oinposi- 
tic in the temperate region of North America, and especially at 
the southern extremity of Africa. Thc.sf| partial accumulations 
determine the physiognomy of the vegetatum, and are what wv 
call vaguely the characteristic features of* the landsca])L'. 

In the whole temperate zone, the Glumacem and CVnnposilje 
form together more than the fourtli j)art of tlie pluenogamous 
plants. We find, from the same liu[uirii‘s, tliat the i'orms of 
organised beings have a mutual dependence. The unity of 
nature is such, that the forms are iiniver'^ally linfiied according 
to constant and ininuUal)le laws. Wlicii know at any ])oint 
of the globe the mil nl3cr of species which :i great family pn- 
sents, (for exanq)le, thut of the Glumacc'a*, the CompciMtic, or 
llie Leguminosm,) we Ccin cslimatii vvlUi much pr(il):ibility both 
ihc total r.umber of ])ha‘nogainous plants, and the number of 
s])eck-s which compose the oilier vegetable faml^le-^. Tt is tints, 
that, on knowing the number of (’yperacete or of C’onijK/sila- itt 
the temperate zone, we i-ari form an eslimare oi* tlsat of llie 
Gramiiicie or Logimiinow. These e^titJlaLes enable us to see in 
what tribes of vegetables the Floras of a count !*}• are still defi- 
cient : they are so far fVnu lielng imccrtain, as Uj enable* us co 
avoid confounding the quotients which lu'long tc; the illlllrent 
systems of vegetables. Tlie labour which I have bestowed 
upon plants, will no doubt one iJay be applied will! suc(;ess to 
the different classes of^ vertej^ral animal.-'. In the tcm])crate 
zones, there are nearly five times as many birds as mammaha, 
and the latter increase much less toward the c([uator tlian the 
birds and rc])Liles. 

The geography of ]>lants may l)e ctnisidercd a.'i a part ol the 
^naluval history of the gvlohe. If the laws v. Iiicli naturL* has fol- 
lowed in the distnhu/iou of vegetable fiirnis, M'lould prove to be 
more complicated tiian they appear at first sight, still, we ought 
not on this account to detcrrcdi from sulnnitting them to ac- 
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curate investigation. We do not relinquish the tracing of a map, 
wlicn we perceive the sinuosities of rivers, and the irregular fofTh 
pf coasts. The laws of magnetism become intelligible to him 
who has commenced with tracing the lines of equal inclination and 
declination, and who has compared a great number of observations, 
which, at first sight, might seem contradictory. He who thinks 
that it is not yet time to search the numerical elements of the 
geography of plants, forgets the progressive march by which 
the physical sciences have elevated tliemselvcs to determinate 
results. Ill examining a complicated phenomenon, we com 
menco witli a general scrutiny of the circumstances by which it 
is determined or modified but, before discovering certain pro- 
portions, we find, that the first results to which we attend, are 
not sufficiently free from local iiifl nonce : it is then that wo mo- 
dify and correct the numerical elements, and discover the 
regulcirity in the very effects of partial disturbances. Criti- 
cism exercises itself on whatever has been prematurely annouii- 
cx'd as a general result ; and the spirit of criticism once excited, 
liecomes favourable to the investigation of truths and acceleraU's 
the progress of liiiinan knowledge. 

AcoTYi.EnoNi.s. Cryptogamous plants (fungi, lichens, mos- 
5 jcs, and ferns) ; A^ urrws ccUulcuses ct vasculaires of M. l)e 
Candolle. On uniting the plants of the plains witli those of 
the mountains, we have I'ouiul them tod)e imder the tropics , 
l)ut tlieir nui/ibcr ought to be much greater. Mr Brown has 
rendered it very probable, that, in the torrid zone, the propor- 
tion is in the plains on the mountains J p. 5.) 

In the temperate zone, the agamous plants are generally to the 
pha^nogamoiis as 1 : S ; in tlic ftigid zone llicy attain the same 
number, and often exceed, it considerably. 

On tlividing the agamous plants into three groups, wc observe 
that tlic feins are more frequent (the denominator of the frac- 
tion being less) in the frigid zone than in the temperate zone, 
(Berl, Jahr/j,^ bd. i. p. 32.), and the lichens and mosses also in- 
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“* 1)1 tlii.s aiticlc, the fractionsr j j mdicaC^ the proportions hetween 

the impede? oT a family ntid the total nmnhrr of f*h?ri(‘ogainons plants which 
\cgctatc ill tlie Paine country. The :ihhi rvi.it ions T>'op> Temp. signify 

Vfoj'ir^i or ’j'fit f id /TnitCf Tempante Kirnid 
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crease towards the frigill zone. The gcograjiliical distribution 
i)f ferns depends upon the union of the local circumstances of 
shade, humidity, and moderate heat. Their maximum (that is 
to say, the place where the denominator of the normal fraction 
of a group becomes the least possible,) is found in the moun- 
tainous parts of the tropics, particularly in islands of small ex- 
tent, where the proportion rises to f , and upwards. When the 
plains and mountains were not separated, Mr Brown found the 
ferns of the torrid zone to be In yVrabia, India, New Hol- 
land, and Western Africa, (between the* troj>ics,) they arc : 
our herbaries of America do not give more than ; but the 
ferns are rare in the great valleys^ and on the dry p^lutforms ol* 
the Andes, where we were forced to remain a long time. 
(Congo^ p. 43,, and vol. i. p. 33.) In the tempe- 

rate zone, the ferns are ; in France, ; in Germany, ac- 
cording to late inquiries, Jj. {BerL Jahrh.^ b. i. p. 2(>.) The 
grouj) of ferns is extremely rare on the Allas mountains, and 
almost completely disappears in Kgypt. In the frigid zone, 
the ferns appear to rise to 

Moxocotylkdo^'ks. The deiioiiunatoi bceonKj> progre^^- 
sively smaller in proceeding frijin the e(|uator toward the fi2d 
iegree of North J^atitude; it increases again in the regions still 
farther north, on the coast of Greenland, where the Gramine;e 
are very scanty. (C\;y,go, p. 10.) In the diflereiit parts of the 
tropics, the proportion varies, from \ to j:. * In 38m) [)lja‘uo> 
gamous plants oi‘ ecjiiinoctial America, fouml by M. Bonplajid 
and me, in llowei* and in, fruit, there are C54 monoetylcdonous, 
and dicotyledonous ; hence the great division of the Mo- 

nocotylcdoncs would be ^ erf the pliienogamous ^plants. Ac- 
cording to Mr iirovvn, iht;^ T)ro])ortion in the Old C\mtinent (m 
India, cejuinoctial Africa, and New Holland,) is } ; in the 
tempci-atc zone we liiid (France, I : IJ ; Germany, 1 : 4J, : 
North America, according to Pursli, I : 1 ,1 ; Kingdom of Na- 
ples, 1:4^; Switzerland, 1 : I} ; British Isles, 1:3,); in 
the frigid zone, ' 

(iLnMAeiwK. '* (Tlic llu'ce fdliiilics of Junee.e. (\vperatc\r, 
and (jraniincR', iinilcd). zi^Trop.. 4'enjp , i. Frig., [ 
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The increase toward the nortli is ovwn^ to the Junccie and 
CyjXTacca? bcin^ very rare compared with tlic other Phamcji^ 
/famous plants, in the temperate and torrid zones. On com- 
paring the species belonging to the tliree families, wx find that 
the Grainiiie«a ?5 the Cypcracea*, and tlic Jiincea*, are under the 
tropics, as 2/>, 7, 1 ; in the temperate region of the Old Cxmti- 
nent, as 7? 1 ; in the polar circle, as 52^, T In Lapland 

the Gramiiie<e and (^yperacca; are equal : toward the etjuator 
the Cyj)eraceje and Junegm diminish much more tlian the Gra- 
miriea'; the junceal foi-m disappears almost entirely under tlie 
tropics, {Nova Gciu vol. i. p. f240.). 

m 

JuNCivn alone. :_::Trop.* Tevn]>., 3 '^. Png., jjh, 

(Germany, ; Prance, 

Cyperace.e al(»nc. r-Trop. America, nearly ; AVesleni 
Africa, ; India, ; New Holland, (Coiigo^ p- 9). 

Temp., probably (Germany, ; France, according to 

the 'vvorks of M. Decandi^lle, ; Denmark, j\;.) Frig. J, 
This is the proportion found in Lapland, and as far as Kamt - 
schutka. 


GiJAAnNKTc alone. 'Prop, I have allowed as inucha.s^^j, 
Mr Brown found in ^V'^esteni Africa, do i in Intlia, {Con- 
p. 41.) M, Ilornemann fixed this jmrt of Af rica at ^^ 5 . 
{De Indole Plant, Gulncnt.sunjiy 1819, *p- 10 .) Tcni]>. Ger^ 
many, ; Fi*anc*c, d^- brig, /d- 

41 

Composit e. On blending the ])lants of the plains w itli those 
of tlic mountains, A\e Jiave fcaind in ec[uinoctial America ^ and 
^ ; but, of 584 Con]])oslt:e of our lierioaries, there are only 94 
which grow to 500 teases al>ovc the j^Iains, (the height at wdiich 
the ineaii temperatinv is still 521''.8 ; e([iial to that of* Ccaro, of 
Algiers, and of the Island ol’ Madeira.) From the eijuatorial 
j)lains to 1000 toiscs of height (where we have still llie mean 
temperature of Naples), we have collected 5205 Coni|)ositte. 
This lasc result give'=i the ])roportlon of Cornposkag In the re- 
gions of equinoctial America, beneatli 1000 tor4e§, from }, to dj^ 
I'liis result is very remarkable, because it j)roves, that between 
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the tr.)picy iti tlic loweyl,,and warmest rcoion oi the New Conti- 
there are fewer Composita?, in the sul)alpine and tempe- 
rate regions more, than under tlie siime eiicuniytances in the Old 
World. Mr Brown found on tlie Bio-("ongo, and in Sierra- 
Leone, ; in India and New Holland {Cougo^ p. 26; 
No-.hi Gen. vol. iv. p. 239.) In the temperate zone, the Com- 
posita* are in America, (this is j)ro})ably also in ecpiinoctial 
Ameriea the proportion of th.e CornposiUx; of the highest nioun- 
taius to tlK‘ whole mass of alpine })hanK)g;am()Us plants) ; at 
the Cape Good IIop(‘, ] ; in Frailcv, i (correctly y^^); in 

Gennany ] lender tlie frigid zone the Composltie are, in Ln]>- 

land, jC ; in Kamtschatka, yk. {flornemann., p. |8. ; Bert. 
Jahrb. b. i. p. 29.) 

Lkoumikose. =r: Trop. America, ; India, }, ; New Hol- 
land, I ; AVestern Africa, J, ]>. 10.) "ik'nip. France, 

; Germany, ; North America, y’.. ; Siberia, y\, (Berl. 
J<Jirb. b. i. p. 22.) Frig. 

liAiiiAT.E. 'jh'O]). ’^JVir.p. North America, \ Ger- 
nianv, ^',5 - France, Frig, -k- The rarity of I^ahiafie and 

(hMclfene in the tengierato zone of the New (’ontinent is a very 
I emarkahle })lu*n(mieiion. 

MALVAti'.a’. Trop. AiiK-nea, ; Intlia and Western 
Afriea, gh-, jf. 9.); on the eo:r.t od' Guinea alone, 

{Ilorne/nenin, p. 20.) Temp. i'rig;. 0. 

(hieei r r.R n. Almost wanting under (1 k‘ t AMp.ics, cai taking 
away the mountains to within fioin 1200 t<i l^iOO toi^es. {Nova 

(ini. p. 16.) Fi'aiiee, ; (fenn.uiy, jk ; Nonli ^\merica, 

• • 

RuxjiAei*. r.. Without cli\iding tlie iVnnily into sections, we 
find beneath the tropics, in Amerien, ; in AVestern Afiicc, 
jh : under the lempei‘ate zone in Gei in.iny, .'j ; in France, 

, 2 : under the frigid zone, in Lapland, 9^- Air lirowii sepa- 
rates the great* family of Ilubiaccjc into two grou]>>, wiiich })re- 
r;ent very di.-tiricl clnnatie proportions, 'j’he group of Stel- 
]af;r without int(*rpf>ed stipules, belong tliieHy 1(» tb'c temp^/att^ 
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zone : it almost disappears between the i^ropics, excepting at the 
summit of the mountains. The group of Rubiaceae with opp»-s 
site leaves and stipules, belong very peculiarly to the equinoc- 
tial region. M. Kunth has divided the great family of Rubia- 
ceae into eight groups, one of wiiich, that of the Coffeacea^, forms 
in our herbaries a third part of the whole Rubiacese of equinoc- 
tial America. {Nov* Gen, vol. iii. p. 341.) 

EurHORBiACE/E. =r; ^Trop. America, ; India and New 
Holland, ; Western Africa, {Congo, p. 9,6,) Temp. 
France, ; Germany, Frig. Lapland, yjg. 

EuiCEiEandRnoDonENDUA. rnTrop. America, Temp. 

France, ^ ; Germany, ; North America, Frig, l.ap- 
land, 

Ament ACE/K. = Trop. America, Temp. France, , 

Germany, ; North America, Frig. Lapland, 

Umbellifeu-e. aluiost none under the tropics to the 
height of 1200 tolses ; but, on taking both the plains and high 
mountains in equinoctial America, under the tcmjierate 

zone much moie numerous in the Old than in the New Conti- 
nent. France, ; North America, ; Lapland, ^ 5 '^. 

« 

On comparing! the two worlds, w'c lind in general in the New 
World, under the equaU)rial zone, fewer C,yperaccjc and Rubia- 
ccfe, and more Composita*; under t|ie temperate zone, fewer 
Labiatm and Cruclfene, and more Composite, Erica', and Arnen- 
tacca, than in the conxjsponding Z 6 >nes of the Old World. The 
families which increase from the cqqator toward the pole (ac- 
cording to the Jr actional method),, are the Glumacca, the Eri- 
cem, and thi? Amcntacea\ The families which decrease from 
the pole toward the equator arc the Legumiiio.sfc, the llubiacea, 
ihc Euplioiblacca, and the Malvacca. The families wliich ap- 
pear to attain the oiadhnum under the temperate zone, are llic 
(a)mposita% the liabiata, the Umbelliferte, and the Cnicifera'. 

I have thrown together the principal reudls of this work in 
*»ne table, but I enjoin ihituralisls to Iiti\c recouisc to iHiC'iia 
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lions of the several families, whenever any of the numbers seem 
doubtful. The quotients of the tropics are modified in such a 
manner that th(?y are proportioned to regions whose mean tem- 
perature is from 28° to 20°, (from tlie level of the ^ca to 750 
toises of height). The quotients of the temperate zone arc adapt- 
ed to the central part of that zone, between 13° and 10° of mean 
temperature. In the frigid zone, the mean temperature is from 
0° to 1°. To tliis table of quotients or fractions, which indicate 
the proportions of each family to tlj[e total mass of phmnoga- 
mous plants, might be added anothc/, in wliicli the absolute 
number of species might be compared. We here present a frag- 
ment which comprehends only the temperate and frigid zones. 



France. 

Vorth America. 

Lapland. 

GruaiACE.t:, 

460 

865 

124 

CWpositj-:, 

490 

454 

38 

LKCiUMIXOSiK, 

280 

148 

14 

Ckucifer.1^, 

190 

46 

22 

irxMlJE*AAFKni<:, 

no 

50 

9 

ChxjivoruvLLKf:, 

165 

40 

29 

I.ABIAT/E, 

149 

78 

7 

lllIlNAXTIIE^:, 

147 

79 

17 

Aj\rENTACi:j;, 

69 

118 

28 


These absolute niiiubers are laktni from the works (jf Messrs 
llecaudolle, Jhirsh, and Wahlcnbcrg. Tlic mass of plants dc- 
rscrilied in Trance is t<^ that of North America in tlie proportion 
of 1 i ; 1 ; to that ol‘ Lapland in the proportion of 7 : 1 


* 

• A scries ol’ adciitjt>iial sat ions on llof’ subject, so ln^hl)r inlcieslin^ to 
the j'hilosopbieal boian.^t and the gcolo^i ,t, aloO (\\ Uaiou Ifuuihuldtj v.jII 
?ii our ncvl Nuinbcr, 
















Old Continent 



EiFLANATfON OF THE SiGNs : f The denominator of ihe fraction diminished from the Equator toward the North Pole ; -I The denomina- 
tor diminished tonard the Equator t ^ ^ The denominator diminished toward the Equator and toward the North Pole : ^ The denomina- 

tor dimmished from the North Pole, and from the Equator toward the Temperate Zone. 








( 290 > 

Art. XII . — Hisionjqf Mechamcal Invent tom ami Proccs,^C6 in 
the Arts. ^ 

jAlS we are desirous of making this article as full and usefiii 
as possible, we have resolved in future to insert short notict^s ol‘ 
new and interesting patents, provided the^e notice^ art' connnu 
nicated to us by the patentees soon ailer the soallng of their pa 
ients. 

I. Account of Factitious Gilding for CJinhi- Bridges., and 
other Worhs hi Iron. Coinniurficated by John" Itoiu- 

Esq. F. R. S. E, 

The Moochccs and Niiq(|uashesof India, wlio arc tin* tnakia*- 
and painters of a variety of objects whose? pinposos ' (Hiuirc abilit v 
to stand the effects of the weather, use an ap|)licaiit»n ui ornaiucui- 
ing their works, which, in appearance, nearly cijnal^ gihling^ r<nd 
costs little more than common paim. li appear^' to me Ui.it ihi . 
application might be useful in some cases h\ tills counirv, put. 
cularly in chain-bridges, and otlua* works here ir(*a -uioeTh 
surface is exposed to the atmosphere. I ihereiore use t^ie l\\r 
doni of troubling you with uhat T rei ^ilect on the snhjcel 
In preparing tlie (aciuion. gliding m die se>ad w.jv. s 
iity of pure tin is melted, inn! ponied Into a joinl t/f banilx o, 
(porliaps a foot long, and two or lliree inc hes in dljmc^n-r), clo,-c 
at both ends, except the perforation at which die tin is (loiired 
in, which is lust ant iy plugged up. ’'INie liamluKi is (hen \ic,'- 
lently sliakcn, wdiich, if w’ell managed, scioi* nnikes du' nnaal 
assume the form of a very fine grey poUder . tliis being sdied, 
to separate any coarse particles, is mixed up in thin inelied glue, 
and, if I recollect right, is kvigaufd on a stone with a luulier. 
The result is poured into dishes (conmionly tocoa mU-sheILd to 
settle, and the superfluous moisture poured off 

When to be applied, it should be of tlie con.^-^tenc. » * thin 
cream, and is laid on with a soft brnsli, like ordinary paint. 
When dry, it appears like a coat of common grey vvater colour. 
This is gone over with an agatc-burnislier, <uid riien fcMins a 
bright uniform surface of polished tin; — a coating of vJiite or 
coloured roghun (oil-vaniish) is immediately laid over it, acconk 
ing as It may be intended to imitate silvering rir gilding 
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I have had tent-poles, travelling trunks, baskets eovered with 
painted leather, and other articles, in constant tear and wear for 
years, in which, from its clieapness, tliis mode of ornamenting 
had fieen very liberally applied, and have often had occasion to 
remark the power which it appeared to have of resisting the ef- 
fects of the weather. 

On a first trial, some little difficulty of manipulation may be 
found, in bringing the tin to a sufficiently impalpable powder, 
and also in hitting the proper quantity of glue to be put in. If 
the size be too strong, the agate has no^effect; and if too Aveak, 
the tin crumbles off under the burnisher. A very little practice 
will make the process exceedingly easy. , 

Account qf a New Copying-^Press. Communicated by the 
Inventor. 

Tfic following dt'scrij)tlon of a very simple and ingenious 
new copying-press, luis been Iransmilted to us by a covrespon- 
(Kmt, by v hom it has been constructed and used. 

In Plate X. Fig. 1. All arc the upper and under boards, 
oi‘ two inch hard Avood, avcII seasoned. The axle CD is laid 
along t]u‘ centre of the under side of the lower board, through 
ihe sup])oits Eb\ and is seen separately at G. The one copied 
from is made oi‘ Jth inch bar-iron, having notclics 111 «at each 
end, filed down on one side only, and rounded to |tlisof an inch 
in diameter. In these iiotdies, the round heads of tlic bolts IvL 
work ; each of ihi .se being senvAved, Avilh a st1'«;^ng nut MN, lor 
atljustiug to different* thickiiossev^ of IxHiks. The upper board 
IS raised, when the i^rcssiwv is taken off, by the pieces of spiral 
spring-wire OP, each of winch is sunk into a large bore, alxmt 
half through the under boards The nuts MN press ujx)ii pieces 
of iron sunk into th(j upper, board. The whole is supported on 
three feet, not represented, to av^oid confusion. Witli a fuuidle 
of nine inches, a pressure of from two to three tons can very 
casil}\be given. The application of this axle to tlic rollers of a 
lithographic-press, or even to the common printing-press, must 
be evident to jrny one, while it is capable of being constructed 
by the most common artificer. 
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3. Description of a Ncio StifHy-Lamp for Mines. By Jojin 
Muiuiay, Esq. E. L. S. and Lecturer on Chemistry, Cora- 
municated by the Inventor. 

My now safotyJa)np, v/hieh is represented in Piatc* X- 
Fig. 2 . consists of two concentric cylinders of tiuck glar-s, tlie 
space between lieing filled witli water through a pipe at top, and 
represented in the iigure, liaving an air-escape aperture on the 
opposite side. Over the flame of the wick is a bell or liinnel, 
with a doulde recurved pipe issuing from its siuiiinit, and ])assaig 
below the lamp, terminating immediately under a single central 
a2)crturc. , Here, the products of combustion are discharged, 
(the excess is of course disengaged by the usual aperture at the 
top of the cylinder), and mingled with the explosive atmosphere 
rising from below, and 2)assing to the tlamc of the lam]). Tliis 
is again mixed more intimately at its iimnedialc ingress, where 
it {)as.ses tlirough the apertures rej)rcsenled on each side of tfu; 
lamp. The rest maybe inferred from a simple insjax'don of the 
figure, in whicli two of tlie ribs tliat Knee in llie outer cylinder 
(a guard from external injury) are supposed to be removed, in 
order to shew the internal arrangement to biettcr advantage. 

By a circular band of lead allixed to its base, the iiL'^trumcnl 
will always i’all vertically; and should it acciflentally fall on ils 
side, it will immediately recover its u]>right jiosition. 

The water will not spill in any condition of the iii'^truincnf ^ 
for the resistance of the atmosjihere \vill prevent this. It is 
shewn knver in the cylinders than it ouglit to be, in order to be 
clearly represented. Its expansion is coifiponsatcxl for. The 
water will {n'cserve tlic inner cylinder of an equable temperature, 

IL'dged in by Avatcr, external injury may only affect tlie outer 
w^all ; but granting that the instrument is crushed to atoms in an 
explosive atmosphere, the worst tlia't can happen is the extinc- 
tion of the flame within by a flood of water. 

I sec no necessity for shielding the inner cylinder by mytalHc 
l)ars, because explosion cannot lake place within. 

The lamp is a self-i-egulator, and takes care of itself; for, as 
the quantity of azole, &c. will be in the ratio of ♦he quantity of 
the disarmed cxj)losivc mixture, and consequent c!ongatit>n of 
the spire of flame, so soon as it amounts to a maxlmnm extinc- 
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tion takes place, and the coinjiarative colour of the flame, with 
the varied phenomena of llic exotic lambent flame, will afford an 
elegant measure of that ex])1osi\e force whicli has been fhsarined 
before its transmission from the pirtal below. 

This lamp has been submitted to the onleal of explosive at- 
mos[)hercs, with the most complete success. No explosion what- 
ever (xxtirs witliin the c}r]inder. When the explosive atmo- 
.s})ltere, mixed with the product of conilnistion, passes towards 
the lamp, tlie colour of its flame is changed, and it shoots up in- 
to the bell or funnel, (which carries olftlfese chemical products of 
flame, In order that they maybe mixed with the explosive atmo- 
s}>bere, before it j^asscs into the cylinder), and as the explosive 
mixture increases, a lambent attenuated flame plays silently round 
^that of the lamp, which finally thsappears; ami when it has 
reached its maximum, it is tranquilly extinguished. 

4. Account of a Nexo Patent Pocket Copfng-Prcss^ hy M. J. 

UarJNKLLK. 

This ingenious and useful invention is shewn in seelion in 
Plate X. Fig. 3., where a is the hotioiu ot tlie pre.ss, made 
of t)u‘ l)est gun-metal, and bb a ]>resslng-board of wood, ha- 
ving above it a steel-plate spring rc, wlilch rests upon ledges, 
and supports tht^ pressing-board l)y the screw J. A strong steel- 
lever moving on the j)lanc presses near its centre on the 
head of the screw d ; Inid is another lever, nio\ ing on the 
joint A, to which the power of the hand is apphtfd. damp- 

ing apparatus contained in tl)e box i, consists of a metallic cy- 
linder, liaving several shci'ts of fine linen rolled round it, of tlie 
same size as the sheets of paper empIoye(f. 

In using this press, the oifginal lettiT ivS jiiit into a transfer- 
ring-book, and a blapk-lcaf^tof paper turned over upon it. A 
sheet of the damp linen is then laid upon tlie hlaiik-lcaf, and 
above tliat a leaf of oiled paper. The book lieing shut, and in- 
troduVid between aa and bby the hand is applied to the lever 
which presses down the lever c witli great power, and coiiunu- 
nicates llie pressure to the book by means of ihc knob d ol the 

vnt VT X'n, 13. APRIL 1822. 



Mr Brookcdoiis Method o/* IVire-D rawing'.^ 

jn^^ssing-bourd bl). This patent was enrolled in June 18S1* 
See London Journal of Arts^ vol. ii. p. 2^8. 


5 . Mr Brookedon's Improvement on the Metlu)d of Dravnn^^ 
Cylindrical Wire, 

The iiii proven lent which we propose at present to notice, was 
nmtlo by Mr William Brookedon of Poland Street, and was se- 
cured by patent on tlie 2()t]i September 1821. The usual me- 
tho<l of making cylindrical wirt's, is to draw them through holes 
made in plates of steej, ‘iron, or other metal. *In this method, 
the holes were liable to be galled or enlarged by the wire in 
passing tijrough them, so that the wires wei\j less equal and 
cylindrical than might liave been desired. The method whicli 
Mr Brookedon ))r()poses to substitute in ])lace of the old one, is 
founded on the ingenious idea of tlrawing the w ire through eylin- 
drical or conical holes drilled in Diamonds,, Sapphires^ Rubies^ 
Chrysolites^ or any other ft and proper hard ^cnis or stonrsy 
Although the wire inav bo<lnn\n through either end of the 
hole, yet the inventor {)reicis (‘Uterlng th(‘ wire at the smaller 
end, and drawing from tlie larger end of the holes. 

It is very remarkable, liiat Mr Bnnjkedon has not enume- 
rated among his gems the (utiiul,, wliich we consider as better 
fitted for the purpose tliiu) any wlueh be has meutioiied. It is 
not only the cheapest and most easily obtained of them all, but 
has the property of giving less friction than almost any other 
substance. This interesting property ol tlie ganui was esta- 
blished by the curious exporimeuts ot* (’<nilomb on pivots 

t 

6 Account of Mr IntjfC'ovcment on Piunp,^. 


The usual method of working pumps, either in distilleries, &(\ 
or on lK)ard ships, is to force the water to the top of the barreU 
and allow it to run off to a lower le\V]. 

It is quite clear, that if tlie water in this case dcvscends from 
the top of the pump to a plrece ot delivery much below the top 
of the puiQftjikbatrel, tlie fall of the water through this height is 
a mechanical force; which is entirely wasted, and which may be ac- 
tually employed in raising the water through a part of the pump-* 


^ Soe the now Kditiori of Ferguson^s l^ecturcs, 18^2, vol. ii. p. 172. 
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barrel. Mr Witty avails himself of this power in a very ingenious 
manner. Instead oi* letting the water oi* liquid escape from a 
itnnmoii pump at the usual place of delivery, I caused it to de- 
accrld again in a syphon-pi])e to the U)west level at wliiclj it can 
conveniently he delivered ; and as this descent is considerable in 
ships, brew-houses, &c. a considerable saving of labour is eHect- 
ed in working pumps by a descending column of water or li- 
quor, counter-balancing as much in length ol* the rising column 
in the pump, as the height which it descends in the syphon- 
pipe, to the place where it can be delivered.'" We have no 
doubt that this invention will bo found to he of great practical 
value, as it reliei^s tlie men at the pump of a very great part of 
their labour. In cases of danger at sea, it mav prove the means 
of saving both llie ship and the crew. 

If we consider the water which in ordinary })uin])s falls from 
the top of the barrel to the place of it^ reception, as a mechani- 
cal forc(^ whicli is lost, we may avail ourselves of it, by various 
conlrivanc< .s, for assisting in tlie work to be [lerfornied. In Mr 
AV itty's comri\auce, the men at the pump raise the water to the 
bottom of the short leg of tlie syphon, and it is then drawm 
through the syphon by the action of' the longer branch. There 
are many cases, however, wdien we may allow the men to raise 
the water to the top of the barrel, and employ the direct force 
of the descending fluid to work another pump, or perforin any 
other pie(’(? of work that may be re(|uir<*d. 

(« 

T Acrnnnt of Mr GL.\osrosE\s* Xcru McSiml of Propelling 
^ Sfcani-Boafs. 

Several years ago, Mv Gladstone, an ingenious mill-vv right of 
(I’astle- Douglas, contrived a kind of bucket-wheel for giving- 
motion to thrashing-mills, and other kinds of machinery *, with- 
out knowing that liq had Inicn anticipated Jong ago by Mr Co»star. 

This contrivance he has since modified, so as to enable it to 
be applied to [iropel steam-boats, as slicvvn in l^atc X. Fig. 4., 
w'hei <3 A is a shaft or axle of iron, jiassing in the usual manner 
through the sides of the vc'^sei. On each end of this shaft, on 
the outside iif the said vessel, are lirinly fixed tw’o wdieels of cast- 

• jStv the New F.iiiiion oi' Ftr^iuson’s Lecture^, \ ol. n. |>. .5?. 



#96 Mr Gladstone's Method of Propelling SfmnuBoais. ^ 

iron, provided witli studs or teeth round tjie whole circumference 
of each wheel, as represented in the figure at A. The distance 
between the two wheels of each pair, must be in proportion to 
the intended length of tlie floats or paddles. The propelling 
power is to be communicated to the shafts by the usual means, 
and thus a rotatory motion is given to both pairs of wheels. 

Sd, Two cast-iron wheels, with their circumference smooth, 
are fixed on an axle on each side of the vessel at B ; their axles 
are to be of sufficient length to allow the two w^heels of each 
pair to be fixed at the proper distance for receiving the chains 
and paddles, which are to pass over. ^ 

Sdy Two endless chains arc applied to tlV wheel, as in the* 
figure at DD, so that one parses round each of the stud-wheels, 
and its coiTcsjKjnding j)lain wheel. Across these chains the 
paddles or floats are fixed, and between each pair of paddles the 
tw’o chains are connected by cross bars of wood or iron, which 
are parallel to the paddles, and arc securely bolted to both 
chains, so as to keep them at a j)roper distance, to suit them to 
the wheels, and prevent them having any lateral motion from 
the action of the surge. 

The chains have openings at such distances as to fall exactly 
on the studs of the wheels, in order that t]\c chairis may alw'ays 
take hold of the studs during their rotation, so as to prevent their 
slipping on tlie wheels, althougli so slack as to form a curve in the 
w^ater. The paddles are to be fixed in such a manner, that tliey 
will be perpendicular to tlie surface of tfie water, during their 
course between the wheels A and B, even when the resistance to 
their motion is greatest, ' 

4^4, On the outer edges of each adjoining pair of wheels, 
there is a projecting edging or rim, so that the tw^o connected 
chains, with their strikers and pahdles, may easily fall between 
the rims, thus affording an additional security against the effect 
of the surge, in displacing the chains. The length and breadth 
of the paddles must always be in proportion to the dimensions 
of the vessel. I 

8. Account of Mr IlAGNzrUs Improoements in the Art of 
Making White Lead cmd Verdigris. 

Mr Hagnet s method of manufacturing white lead, consists in 
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pouring melted lead into a revolving cylinder, for the purpose of 
^granulating it by the rotatory action of the machine. When tlie 
lead is thus granulated, it is converted into white l(?ad by the 
ordinary processes. 

In the manufacture of verdigris, he also employs a revolving 
vessel, or a fixed vessel, in which agitators may be placed, and into 
these he puts copper in a very minute state of division. Pyro- 
Jignous acid or acetic acid, is tlien poured on the copper, so as 
to cover it only partially, and the whole is put into a state of 
agitation, so as to rub off the oxidateS .parts of the metal, and 
present fresh surf‘^ces of it to the action of the acid. When the 
vessel is closed, yle introduces carbonic acid gas during the ope- 
ration of the machine, and continues the process until the ver- 
* digris is formed. 

9. Account of Mr Johnso's^s Method of Consuming the Smoke 

- < 2 /* Steavh’Fj'ngines. 

In the year 1813, the late Mr Sheffield Ux>k out a patent foi 
air-conductors to his improved reverberatory furnac’.cs, which, 
though it was not one of tlie objects of the inventor, had the 
effect of consuming the smoke, by converting it into flame. 
The air-conductors of Mr Sheffield were afterwards directly a{>- 
plied to the consumption of smoke by Mr Wakefield of Man- 
chester ; and more recently, Mr Johnson, brewer at Salford, 
has taken out a patent for a contrivance ior the same purpose, 
which is the counterpart of Mr Sheffield’s al?-conductor. Mr 
Johnson’s contrivaiK'e is represented in Plate X. Fig. 5., 
where e is the ash-hole and fire-place ; a the tube or Jedding 
part of the air-conductor ; 6 its aperture or mouth ; d the flues 
leading to the chimney ; i die register ; k its handle ; gA the 
bridge of the furnjee; mjhe iron-door for cleaning the flues; 
y* a stop-well ; n the steam-engine boiler.— -See the Technical 
Repository^ vol. i. p. 42-, and the London Journal^ Arts, vol. ii. 
p- 4 ^. 


10. Account cf Mr Savins FruiUGathcrcr. 

This useful apparatus is represented in Plate X. Fig. 6., 
where a and b are a pair of cutlers fixed to a polo, which may 
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l>e lengthened by screwed joints, or otlifv obvious means. At 
the lower end of the pole is a lever r, which may be fixed by<#i 
screw and socket to any part of the |)ole. The lever </, of* the 
moving blade A, has a spring iintler it, to keep it oj^en, and 
from the end of d, a string passes over the pulley e, to the 
handle c. By means of the Wch and joint aty.; the cutters may 
be set at any reijuircd angle. 

When the fruit-gatherer is raisikl, so that the stalks of the 
fruit are included between the cutters, the string ce is pulled ; 
the stalks arc cut, andnhe fruit drops into the basket h. 

\ 

11. Mr Method <)f Protecting Steel Articles J'rom Rust 

hij a Cnatifig (^'Caoutchouc. 

It occurred some time ago to Mr Arthur Aikiii, the ingenious 
Secretary to the Society of Arts and Manufactures, th.it melted 
caoutchouc would be found to preserv(f the surface of iron goods 
from oxidation, by the action of the atmosphere, in consecjuenct* 
of its undergoing almost no chemical change when exposed to 
the air, — its treacly consistence under ordinary degrees of heat, 
— its powerful adhesion to iron or steel surfaces, — and the faci- 
lity with wliich it can be removed by a sof't rag and a piece of 
stale bread. 

The truth of tbi?» conjecture was afterwards establislied by 
direct experiment. Plates of iron and steel that had one-half 
of their surfaces covered with caoutcliouc, remained unoxidated, 
while the unprotected parts were* almost wholly corroded by ex- 
posure for five or six wxek.s in a lal>oraU)ry*- 

The caoutchouc must be melted inhi close vessel, to prevent 
it from being charred, and from taking fire. It melts nearly at 
the temperature at which lead fuses ; and, when in a fluid state, 
it must be stirred with a horizontdl agitaf.or, by means of a 
Itandle rising above the vessel, to prevent the caoutchouc from 
burning to the bottom, y 

Mr Aikin communicated this useful discovery to Mr Perkins, 
who employs it in preserving his engraved steel blocks, plates, 
rolls aiid dies. Mr Perkins improved the yiroccss, by incorjK)- 
rating the caoutchouc with oil of turpentine, which vnakes it more 
eiisily applied, and which druT. into a linn varnish, inaccessible 
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to moisture, and easily ^removed l)y a soft brudi dipped in warm 
oij of turpentine.— See the Technical Repository^ vol. i. p. 65. 

» 

1^2. Next' Method of Illinninalhiff Houses xcith Gas. 

'rhe great imyirovements which have taken place, both in tiie 
manufiicture of gas, and in the methods of applying it ibr the 
purposes of illumination, render it extremely probable that it 
will be innch more extensively employed in lighting up private 
houses. Many persons have an objeciion, which we confess is 
not without some foundation, to introduce the gas directly into 
their apartments^ iind it has accordingly been proposed to bring 
the gas to the windows, to allow it to burn on tlie onlslde, and 
thus to Illuminate the room, without any of the annoyancch 
whicli arise, both from the smell of the gas, and from the heat 
generated during its combustion. 

In order to do this to the greatest advantage, tlie gas-pipe 
should be brought to the sill of the vindow, and should then 
have a gas-tight joint, by moans of which it c^an be placed ei- 
ther vertically, when it is to be used, or horizontally, licit 
the ajiparaius is to be removed altogether, or put aside during 
the day in a press or recess made in the wall to receive it. 
Tlie lamp which is to protect the gas from wind and rain, 
should have frojits of glass either liemispherical or seniicylindri- 
cal, so that no opaque line or bar may interfere with or 
break the eone of rays whicli enters the window. 'J'he back 
part of the lamj> must be a reflector, of such -a surface tliat it 
shall til row into the apartment all die rays that w^ould otherwise 
not enter. The direct af\d reflected light which thus enter the 
apartment, might be rendered uniform, by means of an orna- 
mental blind of the finest imislin, (varnished or not as may be 
found most advaniagcous) ; and if the blind has a landscape 
upon it, the most luminous j^iortion, or that nearest the gas 
flame, miglit be made to have the appearance of the s\m in tlv 
heavtps. 

In newly built houses, recesses might be constriu*ted, in such 
a way that the lamp and gas-tube might turn round a joint, and 
be entirely concealed from view in the day-time. 

The .“uWantages of such a method of illumination are great 
iind obvious. Instead of lieing annoyed by the constant en- 
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trance of servants to trim the lamp iijistead of having the fur- 
niture destroyed by the spilling of oil, and by the carbonaceous 
matter necessarily produced by either oil or wax burning^ with- 
in an apartment instead of having the temperature of over- 
heated rooms increased by the heat of the lights ; — instead of 
having the eye injured by the irritation which arises from bril- 
liant flame and instead of having the apartment illuminated 
by a light constantly varying in intensity, we shall avoid all 
these evils, and have our houses lighted in the very same man- 
ner as they are by the tight of day. 

The disadvantages which attend this method are very few. 
We are. prevented from excluding the coli? air of winter by 
shutters and curtains ; but in many cases this is an t’dvantage, 
and when it is not desirable, the heat on the outside of each* 
■window will diminish the currents of cold air which might otlier- 
wise be admitted. A greater quantity of light will no doubt be 
necessary to produce the same degree of illumination ; but the 
cheapness of gas renders such an objection of no weight. 

The gas-light might also be established in the 6^owc-walls of 
apartments, by means of gas and air pipes laid in the walls them- 
selves, so that the air in the room should be entirely iincormect- 
ed wath that which supports the flame of tlie gas. 

13. Account of a Nexv Prnscss Jbr separating Iroxi from other 
Metals. By J. F. W. Hebschel, Ksq. F. 11. S. L. & E. * 

The following ‘process, discovered by Mr Ilerschel, is of great 
value in the arts, from its being mathematidally rigorous,— K)f ge- 
neral application, and having the advantage ol‘ facility, celerity, 
and cheapness. 

The solution containing iron is to be brought to the maxU 
mum ot oxidation, which can be commiinioated to it, by boilia>g 
with nitric acid. It is then to be just neutralised, while m a 
state (f chulUtiony by carbonate of ammonia. The whole of the 
iron to the last atmn is precipitated, and the whole of the other 
metals present (which I suppose to be manganese, iiriuinp nickel 
and cobalt,) remain in solution. 

* 1^ the PkiL Tram. 1821, p. 293, 
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The precautions necessary to insure success in this process, 
ar^ few and simple. In the first place, the solution must con- 
tain po t>xide of manganese or cerium above the first degree of 
oxidation, otherwise it will be separated with the iron. It is 
scarcely probable, in ordinary cases, that any such should be 
present, the protf)xides only of these metals forming salts of any 
stability ; but sJiould they be suspected, a sliort ebullition with 
a little sugar will reduce them to tiie mlntmifm. If nitric acid, 
&c, be now added, the iron alone is peroxidised, the other oxides 
remaining at the minimum. Moreover, in performing the pre- 
cipitation, the metallic solution should not be too concentrated, 
and must be agitiAed the whole time, especially towards the end 
of the process ; and when the acid rc-action is so far diminished, 
•that logwood paper is but feebly affected by it, the alkaline so- 
lution must be added cautiously, in small quantities at a time, 
and in a diluted state. 

If too much alkali be added, a dn)p or two of any acid will 
set all right again ; but it should be well observed, as upon this 
the whole vigour of tlte process depends, that no inconvenience 
can arise from slightly burpassiiig the point of precise neutralisa- 
tion, as the nctcl// jjrccipifafed carbonates (f the above concen- 
trated metals are readily soluble to a> certain erient in the sola- 
lions ill which they are formed^ ( though perfectly neutral ), 
In tlie cases of cobalt and cerium, tliis rc-dissolution of the re- 
cent precij)itatioii fomij'd by carbonaUi of ammonia, is very con- 
siderable, and a solution of either of these mpt/ils thus impreg- 
nated with the metallic carbonate, becomes a test of the presence 
of peroxide of inm, of a delicacy surpassing most of the re-agents 
used in chemistry, the minutest trace of it being instantly thrown 
down by them from a boiling^ solution, provided no marked ex- 
cess of acid be jiresenl. 'J\> be certain, however, that \ic have 
not gone too far, it is advisable, after separating the ferruginous 
precipitate, to tost the clear liquor, while hot, with a drop of 
the iflkalinc carbonate. If the cloud which this [iroduccs be 
clearly rc-dissolved, on agitation, we may be sure that only iron 
has been separated. If otherwise, a little acid must bo added, 
the liquor jioiired again through the filter, so as to wash the 
precipitate, and the neutralisation performed anew. — P. SDa. 
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The separation of Iron from Uranium cannot be accomplisJi- 
etl by this process^ as this metal possesses a property analogf»us 
lo that which forms the subject of the paper. It may ho»done> 
however, by inverting the process. A mixed solution of iron 
and uranium being deoxidised, by a current of sulphuretted 
hydrogen, and then treated with an earthy carbonate, the iron 
passes in solution, while the uranium separates.-—!*. 999. 

14*. Account of Mr Shilliph^ Method (f PfopeUing Ve6%sel.s. 

Mr Phillips is, we believe, the first persep who has proposed 
to place the paddle-wheels of steam^boats in a ^orb^onUil posltlori. 
The greater part of this horizontal wlieeJ is inclosed between 
decks. Each horizontal wheel carries eight vertical paddles, an<\ 
each paddle has a piece of machinery connected with it, by winch 
iti s lowered into the water when it emerges from between dc^cks. 
and, after giving its stroke, it is again elevated. The succeed- 
ing paddle is loAvered in a similar manner, performs its stroke, 
and ascends like the one which preceded it. Mr Phillips con- 
ceives that vessels may be propelled in this manner in high or 
rolling seas with greater effect, than by the ordinary contrivances. 

The idea of using a horizontid wheel, is, so far as wc know, 
new and ingenious ; but though such a contrivance, with paddles 
capable of being lowered and elevated, might answer in very 
slow motions, we fear that it will be found in practice, when a 
very rapid revolution of the wheel is ahfolutely necessary, to be 
not only inexpedient, but to b*e extremely liable to go out of 
order. Mr Phillips has taken out a pat(?nt for the invention, 
which he declares to consist in pUicln^g the })addlc-wheels liori- 

zontally- 

15. An account of Mess7\s ]{EEDHtfAi> and' PAnnv:> Method o/ 
Propelling Vc^seh^ 

The principal o|)jcct of tliis invention is to convert the ^toam- 
lK>at into an orfflWary vcs.sel, to be driven by canvas in stormy 
weatht'i*. In' Order to effect this, tw'o horizontal channels are 
made to extend through the whole length of the vessel, with 
ent»‘auce and exit aperlnres for the water, which reaches nearly 
to theft* top. Two or niore pair of padc^le-^^h^el^ ave mouniedp 
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with their lower parts inijsiersed about one foot under the water 
in the channel. In stormy weather, the’^apt^rtures of the channels 
may b« shut by sliding shutters ; and, if necessary, the water 
may be pumped out of the channels, so that the wheels are en- 
tirely closed in. The patentees state, that it may sometimes 
ilesirablc to form trunks on the outside of the vessel, in place of 
the channels above desciribed. This patent appears to rest on 
the use of channels closed up every where, except at the en- 
trance and exit apertures, on the use of several pairs of paddle- 
wheels, and on tlie mwer of shutting up Sll the propelling ap- 
paratus by means of'sliding shutters 

16. AccowU of Mr lliihs Impnrccmcnt on (he Manufacture if 
* Starch, 

The object of the p«atcntee is to deprive the starch of all its 
colouring matter, and render it perfectly wliite, by the action of 
the oxy muriatic acid. When the starch is ready for boxing, 
it is reduced with water to the consistence of cream. The oxy- 
irmriate of lime is then added to it, and the whole continually 
agitated. A large quantity of water is !next added : the mix- 
ture is w'cll stirix'd, and the starch allowed to subside. The 
w^ater is then drawn off, and diluted sulphuric acid poured upon 
the starch, and the whole agitated for some tiirie. The starch 
IS .finally washed with repeated quantities of clear w^ater, till all 
smell is removed from it*. 

17. Account of Mr IFviitn'.y Alter naltnff Stcavi’^En^ ine. 

In a preceding vf)lume*(VoL I. p. 348.), we have described 
the steam-engine of Mr Morey, in which the cylinder revolves 
along witli the axle of the paddle-wheels. Mr Ward, an Ame- 
rican *gen I leman, sc}enfs to ha\ e improved this construction. This 
new engine, as ap}dieil to stcani-lxmts, is represented in Plate X. 
Fig. 7., whore the cylinders h are placed loithin the imter- 
xolicel winch revolves round axes or centre-pieces at r, fixed 
to the l)oat df/, and join on eac*h side of tlic recess for the wheel. 
I'hese centre-pieces, after traversing the boxes, arc turned at 

* Fuller description'^, with dialings of these two invention!', will be found in 

Lorffton Jo.tntnt of At iOl. and ic.>. ^ 
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right angles, and extend within the wheel, and towards its cir- 
cimiference, a distance equal to half the sweep of the piston-rod 
a. At this distance from the centre of the water-wheel^ boxes 
are inserted in the centre-pieces as at to receive the gudgeims 
of the cylinder, which revolves upon them round its centre 
of gravity. The steam is conducted to and from the cylinder 
by means of a double pipe, so that the centre-pieces at f answer 
the quadruple purpose of an induction tube and eduction tube, 
a bearing for the water-wheel, and a bearing for the cylinder. 
The steam is admitteni alternately into each 6nd of the cylinder, 
by a contrivance similar to that used byfHomblower. The 
outer e*id of the piston-rod a, is attachedly to a cross-piece 
which is supported by gudgeons moveable in boxes in the 
anus rr of the watcr-wlieel. From the middle of R proceeck 
the two wings s s, from the ends of which two rods 1 1 extend, 
playing through steps uu on the sides of the cylinder. These 
rods are considered necessary, in order alternately to overcome 
the inertia^ and resist the momeyitum of the cylinder, encounter- 
ed in coasequence of the irregularity of its motion. . 

The following is the mode in which the engine operates. The 
steam being admitted into the cylinder, by means of the induc- 
tion-tube, the beginning and end of which is shewn at i and 
elevates the piston, and consequently tlie piston-rod a, w^hicii 
presses the gudgeons as it were against the circumference 
of the wheel, and in the direction of a tangent of a circle 
passing through the point of re-action and having for its 
centre that of the water- wlieel. The upward stroke of the pis- 
ton being performed, the piston with ife rod a descends, and 
the cross-piec*e ^ along with it, the*’ gudgeons ^of the latter 
sliding in the arms rr. During the descent of the piston, the re- 
volution of the cylinder Is obvfously retarded, but it is again 
accelerated when the piston takes its upward stroke. From 
tliis regular alternate acceleration and retardation in the motion 
of the cylinder, Mr Ward has given his engine the iiameiof the 
Alternating Steam-Engine. A full account of this machine will 
be found in the Amerkan Journal of Science^ vol. iv. p, 90,-— 
102 . 
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18i^ Account of Mr Stein's Improvements in Steam-Engines - 

% 

This ingenious contrivance, of which wc can only give a 
brief notice, is the invention of our countrjuiaii Mr llobert 
Stein, formerly of Edinburgh. A general view of it is given 
in Plate IX. Fig. 8,, and the object of tlje invention may be 
stated to be for raising steam by means of heated air, and after- 
wards employing the steam so raised, aijd the heated air com- 
bined with a portion of steam to elevate tht3 piston of a double 
steam-cylinder. the hopper the fuel is introduced at 

suitable periods b}^the revolution of the fluted roller A, which 
is fitted so \;]oscly as to prevent the admission of air, and the 
Escape of the heated air within. The cinders and dust are dis- 
charged below through a similar air-tight apparatus. A^'lIeu 
the fire is lighted, a strong blast of air is thrown hito tl?e fur- 
nace through the pipe c, and tliis air, when hcatt'd and expand- 
ed, is conveyed along the pipe d to the high pressure cylinder 
c, where it works the piston, and escapes by the cduction-pipe J. 
The expansive force of this rarified air is increased by a jet of 
water occasionally admitted among the coals in the hopper a, 
which, descending into the fire, is converted into steam. The 
heated air, in passing along the pipe d, and through tlie boiler /J 
converts the water into steam, which, ascending tli rough the 
pipe g, works the piston in the low-pressure cylinder //., and 
escapes by the condensation-] )ipe i. The teijigeraturc of tlie 
furnace, and the quantity of elastic vapour generated, arc regu- 
lated by means of a stop-cock A-, in the blast-pipe c, which liJis 
two passages, one going above, and the other below the fire. 
If the expansive force of the air in d is too great, it will raise 
up the loaded piston w, and by means of the cliain passing over 
the pulleys ZZ, the Hkndlc of the stop-cock A will be elevated, 
and thus partly close the passage of the lower branch of the 
blast-pipe, whiclt goes below the fire. When the heated air in 
d has too little elasticity, the piston m sinks by its own weight, 
lifts the lever of the cock Ar, opens the lower branch of the 
blast-pipe, and closes the upper one.- A fuller account of this 
invention, and of some of the other ingenious contrivances 
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which belong to it, will be found in tlie Ijondan JcMirnalof 
voK ii. p. 411. 


Art. XIII. — Accotint of the HoUSprimgs qf^ Furnmy in thv 

Island of St Michael. By J. W. Wkbster, M. D, Cor. Sec. 
L, S. N. E., M. W. S., &c. *. 

The Hot-springs of the Valle das Furnas render this tlu* 
most interesting spot in St Michael. , ^he valley is nearly 
twelve miles in circumference, and is bounded on every side by 
mountains of various height. Its form, lilce that of the othei- 
inclosed valleys, which have already been described, is ncai Iv 
circular, but its surface has considerable irregularity, rising 
here and there into small hills. A part of it is under tolerable 
cultivation, and it i:s inhabited by a few peasants. It is watereil 
by many streams that wind through the plantations, till iliey 
unite to form a small river, called liibeira Quente, or Warm 
River. After a circuitous course, the Ril^eira Quente How.s 
through a deep ravine, and empties itself into the sea on tlie 
aouthern side of the island at the base of Fico da Vigia, 

The mountains surrounding this valley are composed chiefly 
of pumice ; but compact lava and rocks of the trach 3 'te lanul\ 
are seen on the face of many of the precipices, l^he colum- 
nar structure and vertical arrangement of ihcxse rocks are quiti* 
distinct in some* places ; in others, beds of the porphyry anil 
pumice appear to alternate. They are sometimes separated by 
layers of fine sand or ashes. A few pieces of slaggy lava and 
scoriae, are occasionally found at the foot of the mounbiins, but 
there are no large collections or ♦beds of them. 

At tlie bottom of one of the precipices, 1 found a number 
of pieces of a rock analogous to amygdaloid, and at the same 


• This description of the Springs of Furnas, is extracted from andnteresting 
account of the Island of St MichaeFs, one of the Assures, published in America, by 
our former pupil Dr Webster.— .R. J, 

*|* The Portuguese word “ Furnas^” meHn<j cavern;-*. 
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time poiphyntic. Each piece is composed of angular portions, 
apparently fragments, w^iich arc united by a yellowisli-white 
siliceous substance, approaching in some respects to calcc?douy. 
ft is liard and opaque, and has somewhat of a waxy lustre. 
The cavities on which the amygdaloidal character of this rock 
dcjKjnds, contain a small quantity of nieaJy and radiated zeo- 
lite. 

T'he hot-springs are situate towards one extremity of the 
valley, beyond a few cottages coinjiosing the village of I’umas. 
They are not seenuat any distance, being surrounded by small 
hills, some of whiolJ^ there is great reason to believe, owe their 
origin in part, if not altogether, to the springs themselves. 
'Fhey are generalfy covered with sliort shrubs, but some ol’ 
them are wholly devewd of any traces of vegetation. They are 
composed of clay of different degrees oi' compactness, which is 
variously, and often beautifully coloured by iron, under diffe- 
rent degrees of oxidation. The clay is intermixed with fine 
pumice and masses of siliceous sinter. As v/e pass along the 
narrow road from the village to this spot, the gradual change 
from a fertile to a barren soil is observed, and within a few 
yards of the hot-springs, nearly all traces of vegetation are lost. 
At the extremity of the road the ground is almost s«ow-whitc\ 
and then acquires a reddish tinge ; this iiKireases in intensity 
and brightness, and finally passes through an infinite variety of 
shades to a deep brown. Here and there, patches and veins of 
a bright yellow and purple colour, add to tlie singular a.speet of 
this remarkable spot. The clay is in some jAatos so much in- 
durated as to retain an imperfect slaty character, hut most of it 
is soft, and has an earth^f aspect. It does not feel perfectly 
smooth when rubbed, but is full of hard grains, which are ex- 
ceedingly minute ; and when*i mass of it is diffused in water, 
a quantity of fine siliceous particles is sejiaratcd. It has many 
of the characters of tripoli. It is used by the peasants as an 
external application for cutaneous diseases, and is undoubtedly 
beneficial in some particular cases, from the quantity of sulphur 
it contains. Large pieces of siliceous sinter, of a grey colour, 
are imbedded in it, and it is covered in some part.s by the same 
substance, which has accumulated u}K>n it in layers, from an 
eighth of an inch to an incli in tliickness. Near tlie extreiiTit\ 
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of the road, the beds of clay have been cut through to the 
depth of ax or eight feet, and their stricture is well displ^ed. 

TKfe vicinity of the springs is indicated by the iucrcseied 
temperature of the earth, a sulphureous odour, and the fescape 
of vapour or steam from every crack and fissure in the ground. 
The temperature of the clay continues to increase as we ad- 
vance, and a greater quantity of vapour is at last seen slowly 
ascending fium the springs themselves. 

The volumes of smoke and steam rolling upwards from the 
surface to a great height, till they are gradually diffused through 
the atmosphere, or mingle with the heavie|f' clouds tliat crown 
the summit of the mountains, produce a striking effect. Tlie 
confused rumbling and hissing noise that is heard for some time 
before we arrive in sight of the springs, increases at last to an 
incessant and terrific roar, and seems to issue from the very 
spot on which we stand. The earth returns a hollow sound, 
and great caution is required to avoid stepping into the pools 
and streams of boilitig-watcr, with which its surface is covered. 

The quantities of hot-watef discharged throtigh the innumer- 
able orifices in the ground, is prodigiously great, and the dif- 
ferent streams unite, forming a small river, that, still hot, joins 
the Ribeira Quchtc. The largest springs are termed Caldeiras, 
or boilers, and a shallow basin of earthy matter been form- 
ed round each of them, by depositations from the water. 
Much of the water is constantly retained within these reservoirs, 
and its surface is more or less agitated Ly the escape of sulphu- 
retted hydrogeh *gas, and the ejection of the water from below. 
The temperature of some of these springs on the Sd day of 
December, between three and four^Vclock P. M,, the therrao- 
nieter standing at fiS*" Fahrenheit, the barometer at ^9 4, was 
as follows : 


207 “ 

200 ° 

96 *’ 

137 ° 

203 ° 

190 , 

134 

170 

73 

114 

184 ' 

94 

122 

171 

147 .* 


The basin of the largest spring, particularly designated as 
The Caldeira,” is circular, and between twenty and thirty feet 
in diameter. The water in this boils with much greater violence 

• The above are put down in the order in which they were examineti. 
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ihaii 111 mij otber C£ildei<fa, and distinct loud exploiuons pccur 
at short int^vak^ which arc succeeded by a very percej^ible 
eicvataon of the centre of the IxKly of water within the basiti< 
This is attended with a loud hissing noke^ and the escape of 
great quantities of sulphuretted hydrogen gas, steam, and sul- 
phurous ac^id vapour. On account of the high temperature 
and vast quantities of steam, it is dangerous to approach near 
the spring, except on the windward side. 'I’he cattle, however, 
are often seen : standing on the opjxjsite side, to free themselves, 
as it is supposed, ffcm vermin. The peasants are in the habit 
of placing baskets tilled with lupines, beans, and other vege^ 
tables, on the cd^ of iljc ba.sin, where they are speedily cook< 
ed. 

* From the Great Caldeira, the water is conveyed to two or 
three small buildings, which are used as bathing-houses. The 
temperature of the water being so high, reservoirs have been 
sunk, by removing the earth to the depth of a foot or two, into 
which the hat-.water is conducted, and allowed to cool ; it is 
then received into batliing-houses, and its temperature raised at 
pleasure by the admission of more water immediately from 
the caldoira. The w’atcr is turbid, liorn the presence of a large 
quantity of iduminous earth, but which gives to it a peculiarly 
soft feel. 

A few yards from the principal caldeira, is an elevation al)out 
fifty feet in height, and^ probably as many in extent, composed 
of alternate layer.s, of a coarser variet y of sintcii, and clay, in- 
cluding grass, ferns, ,and reeds, in different states of petrifac- 
tion. Not many years sinjie, the side of this hill fell in, ami dis- 
covered deep and frightful cavern ; smoke and steam at pre- 
sent is.sue from it in vast qui^nlity, accompanied by a tremen- 
dous noise. Tlie hill, indeed, appears to be a dome, covering 
an extensive abyss, ^rom wliicb, by another iuitlct nearer the 
summit, hot mud and stones have been occasionally ejected. 
Looking dowui through the opening, a body of w'ater is seen 
boiling with great violetie^. Aw appalling roar is incessantly re- 
verberated from side to side within the dome, and is increased, 
at .short intervals, by sudden and violent explosions. The sur- 
face of thi.s bil), the side.s of tlie cavern, and the iimumerablc 
t revices in the ground, are coated with sulphur ; in obtaining 
la you vr. so, IfJ, Aeuu. 
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specMiietts of whiclb J fpuixd the acid fumes almost 

siitfboatmgw Every stoite lias been.more or less cl^ugedy :>vj[iile 
not a shjmb <m? plant .flourishes for many yards around* * The 
thprinomater ► tnt 3 *odoced ^ into . the fissures immediately rose to 
liMVmid in scttne places to IjJS'^/rFahrenheit^ . . , 

Sulfdnir is so abimdaftt and pure, that it might be collected 
ill quantities sufficient to export; wherever.a loose stwe lies 
over one of the fissures,. or where many 8tc«ies?sre.loosdy heap- 
ed together, their under surfaces are sodh covered with it; and 
by placing tiles, as is done at Solfatm, . on -which the sulphur 
could colleot, an abundant supply of it would be obtained* 

Wherever the water has flowed, depositkiions of siliceous 
sinter have accumulated, and circular basins, compoifed entirely 
of this substance, have been here and there formed round ^ 
spring, The siliceous matter rises, in many places, eight or ten 
inches> above the level of the water, and is often exceedingly 
bcautifu]; Grass, leaves, and rimilar substances which have 
been exposed to the influence of the water, are more or less 
locrusted with silex, and exhibit all the progressive steps of pe- 
trifaction ; some being soft, and differing but little from their 
natural state ; while others are partly converted into stone, or 
are entirely consolidated* In many instances, aliunina is the 
mineralizing material, which is likewise deposited from the hot- 
waters. I found branches of the ferns which now flourish on 
the island, completely petrified, preservi^jg the same appearance 
QA when vegetating, excepting the colour, which is now ash-grey. 
Fragments of wood occur, more or less changed, and One en- 
tire bed, from three to five feet in ^epth, is conij)osed of the 
reeds so common on the island, completely mineralized, the 
centre of each joint being filled wjth delicate crystals of sulphur, 
in elongated^ double four-sided pyrarOidical cry^^t^ils, with a 
liighly resinous lustre*.* ‘ , 

Round the springs, whercMhe . water has dashed /irregularly 
over the edge pt‘ the liastns, the. depositations of siliceous 
ter are^rougl^^and often present an appearance similar to tlKxsc 
of icelandiii^poh have been so well compared, by, Sir George 
the heads of cauliflowers ** The variety of sili- 

— — — ■ — ^ y ‘ “ 

*,:|n (he year 1817, I had ap of examining the iatereating suite 

of I^^ntldic .six-ciincin jfleposite<l hy Sir George Mackenzie, in the apartment^ of 
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ceoui^ sinter* which is abundant in St Michael* is in layers 
froi^ a <Jaai!ter to a half inch in thickness^ which are accumu^ 
lated can each other, to the height often of a foot and upwards, 
constituting disdnct and wide strata, many yards in extent* 
These strata are always parallel, and for the most part horizon* 
tal, but in sdme places they are slightly undulating. Between 
the^ layars of this substance is a loose white powder, which, on 
examination^ is found to be nearly pure silex, with a small pro- 
portion of alumina. When moist, it is nearly gelatinous. T"he 
colour of the slaty^ariety is pearl-grey ;* externally it is dull, 
but on the fresh fracture has a glistening lustre, and is trans- 
lucent on the edges. The fracture is nearly smooth, infclining a 
little to coikhoidal. It scratches glass with ease, and has a speci- 
fic gravity of 3.107. It is infusible before the common blowpipe^ 

Another variety of sinter has a snow-white colour, and is ex- 
ternally wrinkled, abounding in slight depressions and protu- 
berances, which are almost circular. This is found in delicate 
crusts, and often covers irregularly shaped masses of the other 
varieties. It has a very bGautifiil semi-opalescent lustre. The 
crusts are brittle, and seldom exceed the tenth of an inch in 
thickness. Their specific gravity is 1.886. Ujx)n masses of a 
kind of conglomerate of altered lava and pumice, I noticed a 
very beautiful variety of Fiorite, in small circular cup-shaped 
portions, the edges of winch are of a pure flesli-recl, becoming 
gradually fainter, till tin? centres are perfectly snow-white. 

Another variety has the following characton : its colour is 
snow-white, reddish ayd yellowish-white, passing, in some spe- 
cimens, to yellowish-grey., It occurs in long, slender, capil- 
lary filaments, from one to four inches in length. The fila- 
ments cross each other in eveyy direction. On the cross frac- 
ture, viewed with a microscope, a lustre between vitreous and 
pearly is observed. ' It is translucent, brittle, and light. When 
reduced to powder^ and rublied over the surface of a plate 
glass, It scratches it. Its specific gravity is 1 .866. It is in- 
soluble in nitric, muriatic, or sulphuric acids, and is infusible 
before Brooke‘'s blowpipe. A portion of this mineral was exa- 


the Societjf of Ediiiburjjh ; but I recollect no specimens of siliceous 

which equal iri beauty $K)ine of tlios? from St Michael, 

\ f > 
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mined by my friend Dr Dm>a> who i^und it tWUde into a 
|)erfoetly4rati$pareiu ghusis, when mixed with an alkalij^ aiKl«^at 
six grants: of itj> in fii|e powder intensely » ignited m a fjiatina 
crucible minut^, lost 0.9313$ grains* equfd to 16.S5 

per,c$M,'l It appears fi-om Dr Dana^s analysis, to consist of 
mlexStGQ; water 16.35. It thus differs from tlie siliceous 
depositions of Iceland and Iscliia, in the large propc^rtiuh of 
water it contains, and in the absence of alumina and lime. It 
may be' considered an hydrate of silex with more propriety 
than the hyalite ot^ Frankfurt, which M.^vtchok regards as 
such, and which contains but 6.33 of water *. It appears to be 
a new variety of siliceous sinter, aiul deservfe>; to be designated 
by an appropriate name. From the island in whlt‘h it wcurs, 
I pro|x>se to call it Miciiaolite. 

Wherever cavities exist in the large masses of sinter, and l?i 
the hills foinied by that substance, and the fragments of lava 
and pumice, the silex has assumed a stalactitie form ; and the 
stalactites are from one to two inches in length, and their sur- 
faces are often covered with .small brilliant crystals of quartz. 
It is impossible to convey any adequate idea of the beauty and 
variety of forms under which silex^appears in St Michael, and 
tnineralogists ca?i here be supplied with sj^ecimens far surpas- 
sing those fnim any other localities as yet desc^ribed. 

Anotlier variety of stalactite that occurs here is composed 
principally of alumina. These stalactites are rough and eanhy, 
and their lengdicis from one u> six indies. 

The more compact masses of .sinter, broken down by the 
weather, and other causes, have bepn cemented together, with 
portions of obsidian, pumice, and scoria?, into very beautifitl 
breccia, which is in some placjes sufficiently hard to admit n 
good polish. The cement is sibce<ias sinter. The different 
siib^atiecs of which this mass is composed,' exhibit a great va- 
riety of colour, and ihc? fraetttred^ suriace k curbifsly raoltled 
green, red, greyi white, yellow, and black, in every variety 
of shade. Some of the portions have external charactei> analo- 
gous to those of wax-opal, and many are striped and sjxiUed, 

Klaproth aftalysecl a quttTtzoiie eonCff't ion from l»le of 
contained ?! per rent, of water. 
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while others aiv, jx)rphyi‘itic. This breceia is evidently of re- 
cent formation, and a{jjx?Hrs indeed to Ikj actually forming at 
this time in those parts of the l>eds where it is soft, and the ce- 
ment 'gelatinous The alteration which the rock has under- 
gone, in many places, where cx]30sed to the steam and acid va- 
p)urs, is remarkable. The different substances composing it 
have lost their coloui*s, and have now a pretty unitbvm <U'grce 
of whiteness, the brecciated structure remaining. The frag- 
nients are soft, and in many places have acquired a distinctly 
argillaceous charas^*. Some of the donations cpnuxiscd of this 
breccia arc upward^ of thirty feet in height- Wherever cavi- 
ties occur in it they are lined with small stalactites, and bo- 
tryoidul concretions of pearl-sinter ((iorite of Thomson) and 
^alum appears under the form of a dolicale cffioresccnce, or in 
minute crystals. 

Besides the hot-springs already muiced, there are some? others 
of less importance in different parts of the Valley of the Furnas, 
and bathing-houses have been erected in their vicinity. Tl^^^re 
are also many cold springs, the waters qf which are abundant 
in carlionic acid and sulphureUed hydrogen gases, and they are 
strongly chalybeate. They occur in various parts ol* the plain, 
and some of them are so near the hot-springs, that the tliumb 
may be placed in one of the former, the temperature of which 
is 70* or 80*, and the first finger of tfie same hand in one of the 
latter, at the temperature of 190° or 900°. The ground over 
^vhich the water from /he cold-spring passes, is covered with a 
thin coating of oxidp of iron, and many of the^ldose stones have 
a beautiful metdHic stain, which is sometimes iridescent. 


A|it. XIV.— Account of name Mistakes relating to Dr 
BnjDLEV^s Astromytiucal Observations^ and IlARnior'sMSS, 
By Dr Robeutsojj, F. 11. S. Saviliau Professor of Astronomy 
in the University of Oxford. In a Letter to Dr BiiE\ys'rER. 

Dear Sir, * 

T-HE following siatenunt of facls*wiil, I trust, do away mis- 
fakes into W^htch many of your scientific readers may luive bi;<m 
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led by the passages herein quoted^ relating to the puUication of 
Bradley^s it^tronomical observations, anfl also relating to certain 
manuscripts left by Harriot, the celebrated mathematician. 

In the year 1812, Dr Thomson published his History of the 
Royal Society ; and in pages 344-346. of the work, he concludes 
his account of Dr Bradley, with saying, He left behind him 
an immense number of astronomical observations, in thirt^n fo- 
lio volumes, which were presented to the University of Oxford 
in 1776, on condition of their being printed and published, — 
condition, however, not yet complied wlth.’^ ‘ 

Now, the truth is, that the first volume of Dr Bradley‘’s ob- 
servations, edited by the late Dr Hornsby, Sa;vAlia.n Professor of 
Astronomy, was published in 1798 ; and, in the preface, he 
gave an account of the causes which delayed its appearance. 
Being unable, on account of bad health, to extend his superin- 
tendence to what remained, the Delegates of the Clarendon Press 
requested me to undertake the task. To this I assented, and 
the second volume was published in 1805. In this volume, the 
Greenwich Observations are continued, from the date at which 
the first ends, not only to the time of Dr Bradley's death, but 
even to that of Mr Bliss, his immediate successor as Astrono- 
mer-Royal. 

In No. LI. art. 2. of the Edinburgh Review^ when speaking 
of Baron de Zach, It is said : Several years ago he visiteil Eng- 
land, and resided there for a considerable time. He lived much 
in the family of Lord Egremoiit ; and we owe to him the dis- 
covery of several unpublished MSS. of Hafhriot, dne of the ablest 
and most inventive mathematicians of the age in which he lived. 
These the Barcui found among the papers of the nobleman just 
named. They have since been *^consigned to the care of the 
Unlyersity of Oxford ; and are no\f, v^e have, no doubt, in the 
progress; toward publication.” 

Yh® belief injplied ip the conclusion pf what has been quoted, 
cH^ht npt tp have bpen entertained; for the manuscripts in 
question had been examined at 0:^ford, had been dedared to be 
unfit for publication, and had been returned to ^ nobleman to 
whom they belonged, more than sixteen years b^fpre tfep Edin^ 
hurgh Revlexo had arrived at No. LI. 
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The Delegates of the Clarendon Press, to whose care the 
MSS. had been consigned, were desirous tliat they should be 
pilblished without delay ; and, with this view, they earnestly re- 
quested me to examine the papers, and favour them with an ac- 
count of their state and merit. Having intimated luy compli- 
ance, the MSS. consisting of two bundles, were put into my 
hands, and the following are copies of the reports which I drew 
up upon them. 

The following are the titles of the papers contained in the 
bundle first exar/^tfed. * ^ 

1. Tiigt seu De Spatii roscctione : Proposilio 

generalis : ex Lib. 7. Pappi. 

% De centro gravitatis pyramid is. 

3. Ptolomaicum elemcntum de conipositionc rulionunK 

4. Theoremata ad subtensas periferiarLim. 

5. Lemmata. 

6. Problemata. 

7. Dc Parabola. 

8. De centro gravitatis triaru^uli. 

9. De centro gravitatis parabobc. 

10. De AvSymptoti.s. 

11. De rcflectione corporum rotundovum. 

These papers, excepting the last, are in no point ol' \iew fit 
for publication. The greatest part of them consist of detaclicd 
and unfinished explanations of the authors which he refid ; be- 
gun, according to all appearance, with the design of satisfying 
his own mind upon the subject before him, anS dropped abrupt- 
ly as soon as this satisfaction was obtained. 

The 1st, ^d, Sd, 4tb® 5th, and 6th, of the above mentioned 
articles, are of this kind. The 7th, 8th, 9th, and 10th articles, 
seem to have been ^tered upon with an intention of treating the 
subjects in a more^ perspicuous way than any wliich had been 
pursued before his time; and had he written the 7th and 10th 
witff a view to publication, there is every reason to suppose that 
in tbfese two he would have succeeded in his design. In point 
of matter, as far as they extend, they are ingenious improve- 
ments upon Apollonius ; but the «arae improvements, fully and 
elegantly demonstrated, are to be found in Myd(n’gius''s Conic 
Seettens, published in 1631. I should suppose that 
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, had npt rpad Archiine(ie 3 whw. lie \vr<>te the 8tli. md 9tfe mv 
as they are so very much inferior fjo what we have by that 
celebrated matlicmatlcian on the subject. ♦ 

To these remarks upon the substance of the first ten articles, 
It may be proper to add, that they are destitute of the principal 
|>articulars ^requisite in regular mathematic^ composition. No 
first jprinciples are laid down ; due arrangement is overlooked * 
and the demonstrations, often defective, are expressed in a kind 
of algebraical short-hand. In saying this, I by no means in- 
tend to insinuate any tbCng disrespectful to memory of Har- 
riot. I offer these ob^rvations as reasons for my firm persua- 
sion that he never intended the papers for publication ; and that 
it would be injurious to his reputation to print 'them. 

The paper Dc njicctione corpormt rotmidorum^ w*]ien com- 
pared with those already mentioned, may be considered as high- 
ly finished, but to its publication some strong objections may 
be made. Harriot himself states its imperfections, iu his letter 
which accompanies this ^ ; and to these imperfections it may lx* 
added, that every thing depending upon the composition and re- 
solution of forces is so much better understood, ftnd more clear- 
ly treated, since the great discoveries of‘ Sir Isaac Newton, that it 
would suffer much upon a comparison with modern publica- 
tions. The subject is more fully and elegantly handled in Kcilfs 
Introduction to Natural Philosophy. 

Of the other bundle t/' papers, — To a great many of these 
papers there is no title, nor do they mlinit of any specific de- 
scription. They* appear to be rough calculations of some parti- 
culars which lie wished to ascertain, without any allusion to the 
data with which he set out, or obvious lejidency to the object in 
view. Others admit of classification, and afford abuudant proof 
of Harriot's zeal in the cause? of science, and of his unremitting 
attention to its Improvement, , 

The first clas3 of this description relates U> the spots on iho 
sun. From these papers it appears, tljat he first began ob- 

• This was a copy of a letter to liis patron the Earl of Northumberland) upon 
the nature of his paper, acknowledging its uant of firyt principles, and its breyiiy,, 
hut that he thought his Lordship oujd compreheilfit, nolwithj^tdndfiig, 

its defects* 
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?>t*^fve ,tJie ^pots on th^ 8th of Decemlxjt in 1610, and that lie^ 
ctmtitincd to observe tbi'in, at irregular intervals, to the 18th of 
January 1613. Ttie observations recorded are 199 in number, 
and the accounts of them arc accompanied with rough drawings, 
representing the number, position, and magnitude of the spots. 
Froni the manner, however, in which these observations appear 
to have been made, and also from that in which I find them re- 
ceded, I do no^ think that Harriot ever intended them for pub- 
lit*ation ; nor do I think that the publication of them now would 
either satisfy ratiomil curiosity, or contribute in the smallest de- 
gree to the advaiic%ment of astronomy. The circumstances un- 
der which the observations were made are very brlefl}^ and very 
vaguely rccoi’deS, and consequently no calculations ctui be found- 
ed upon them likely to lead to accurate concliisums. These de- 
ficiencies I am inclined to attribute, partly to his Ijaving had no 
intention to publish on the subject, and partly to the impcrfec- 
lion of astronomical and philosojihieal instriinients in his time. 

From this class of papers of which I am now s[x^aking, it 
plainly appears, that Harriot had no coloured glass to defend 
the eye, for the following expressions frequently occur : A 
mist,"" — a notable mist,"" — misty and cloudy, the sonne 
v’as somewhat to clcare. Tliere being no eloudes but only thick 
aycr,"— “ convenient thin eloudes,"" &c. 

As there is no reason to doubt of his diligence, I tliink that 
SiiUch expressions as the following are to be attributed to the im- 
perfections of his instruments, and not to his want of care : The 
altitude of the sonne being 7 or *8 degrees,"" — sonne being 
3 or 4 degrees by,"’ &K*. 

The next class of papenK (fixed Uigethcr with a pin) which met 
my eye, is entitled, Descriptio paral)ola? per circularum niotum."" 
This I proceeded to cxaniinc,*with sanguine hopes of finding a 
practical method of jiescribkig a parabola by an uninterrupted 
motion. My hopes, however, quickly vanished ; for this class 
i)nly ciontains diagrams so rough and confused, that it docs not 
apj)ea^from them, upon what property of the circle he Ibunded 
his attempt. 

.Vfter this di^ippolntment, I profeeded to examine a class of 
papers entitled “ Dc Jovialibus Flaiictis."" From two pages of 
lliest' pajK^r?, it appear^, that he first observed Jupilcr"s . 
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lites on the 17th of October 1610, for both of them Jmvc this 
date; and at the top of one of them, ^herc is this expression, 
‘‘ My first observation of the new planets;’** and at the top’ of 
the other, “ My first observation and others following oY the 
}iew foii^nd planets abont Jupiter.’’ At the top of another pa^e, 
there is this expresaon, “ The second yeares observations, be- 
ing anno 1611, of the Joviall Flanetts and in this same page, 
diere are the following dates prefixed to his accounts of observa- 
tions : ** Syon. Octob. 1^”—“ Octob. 6 Dec. 11.”— Sy- 
on. ISii, January “ January 18.”-^“ January SC”— 

February 16.”—^^ February 17” — Feby'SO.” 

Rotigh< drawings of the portions of the satellites, and rough 
calculations of their periodical revolutions, accompany the brief 
statements of the observations ; but, in my opinion, astronomy 
could not be advanced by the publication of any part of them. 

TL he other papers which admit of classification, may be en- 
titled, Observations of the Moon,— Jlbservat ions of the Comets 
of 1607 and 1618, — An Examination of Willebrord Snell’s Ob- 
servations for determining the length of a degree of a meridian,— 
** The Eilect of the Decree of the Counccll of Ncacc for the 
observation of Easter-day,” — ‘‘ the Doctrine of Nautical Tri- 
angles,”— Remarks on Eratosthenes, Tycho, Kepler, Paul Hain- 
zclus, and Vieta. 

It is needless to enter into a minute description of these pa- 
pers, as they are not drawn up with any degree of regularity 
and precision, and as it evidently appeafk that they never were 
intended for puUlfcation.” 

Upon thp whole, it is my opinion that the publication of the 
papers mentioned in this re|)ort could only tend to prove that 
Harriot was very assiduous in biu inathcinatical studies, and in 
his observations of the heavenly bodies; it^fould not contribute 
to the advancejnent of science. I am, Dpar Sir, 

Yours, &c. &c. 

A. Robketsok. 


Ojbskrvatorv, Oxford, ) 
Jan. 22. 182jJ. J 
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Art. 'XN .^Description ^ some, new and rare Plants disco* 
jvered in Canada.^ m the year 1819. By John Gtoldie. 

^ ((l^oinmunicated by Dr Hooker.) 

^JL HE coilieetioii of plants from which those in the following 
list alfe selected, was gathered under circumstances so unto- 
ward, and so tinfavdiirable for botanical research, that I shall 
probably be pardoned for prefacing my account of them with a 
short notice’'of the Journey, of which thpy were the produce, and 
the motives of it. 

Having had lor many years a great desire to visit North 
America, chiefljy with a View to examine and collect some of its 
vegetable productions, I contrived, in 1817, to obtain as much 
money as would just pay my passage there, leaving, when this 
was done, but a very small surplus. 

In the month of June I sailed from Leith, and landing at 
Halifax, remained for some days botanizing in the neighbour., 
hood of that place, where I met with several plants which were 
interesting to me, especially a yellow flowered variety of Sarra* 
cenia purpurea^ which I have never since seen elsewhere. 
From hence I went to Quebec, carrying with me all the roots 
and sj)ecimens that I had obtained, which, together with the 
produce of two weeks’ researches in the neighbourhood of Que- 
bec, I put on board a vessel which was bound for Greenock, 
but never heard of them afterwards. Hence I proceeded to 
Montreal, where, meeting with Mr Pursh, au^or of the North 
American Flora, he advised me to turn my course towards the 
north-west country ih the following spring, and promised to pro- 
cure me permission to accompany the traders leaving Montreal. 
I travelled on foot to Albany, and then proceeded by water to 
New York. I remained but a short time in this last place, for 
1 explored the eas^Hern part of New Jersey, — a country which, 
though barren and thinly inhabited, yet presents many rarities 
to thb botanist, and gnve me more gratification than any part of 
Atnurica that I have seen. At a place called Quaker’s Bridge 
I gathered some most interesting plants, and having accUmu-' 
lated as large a lo^ as my liack 'would carry, I took my jour- 
ney to Philadelphia, whore I staid but a very short tim%: for 
knowing that a ship was about to sail from New York to Scot 
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Jaiwl, I hasitcned to return thither ; and having again entrusted 
niy treasures to the deep^ I again, the jSrst time, the dis- 
appointment of never obtaining any intelligence whatever 'x>f 
them, 

My finances being now' cJttremely low, and winter having 
commenced, 1 hardly knew what to do ; but aft 4 ?r some delay, 
went up t/o die Mohawk river, where I found employment du- 
ring that season as a schoolmaster. J quitted this place in April 
1818, and proceeded to Montreal, expecting to be ready to de- 
part on my journey tpwards the north-weit country. 1 was 
disappointed in findkig that Mr Pursh bad ^eft Montreal for 
Quebec, and that even if present, his interest would sc’arcc 
have been sufficiently strong to have obtained for me tlie assis- 
tance and protection which I desired. My only alternative was 
now the spade, at which I worked all summer, excepting only 
two days in each week, which I devoted to botanizing, and went 
also a little way up tjbo Otowa or Grand River, the only excur- 
sion of any length which I accomplished. In the autumn I 
shipped my collection of plants, and in two months had the 
mortification to learn that .the vesjscl was totally wrecked in the 
St Lawrence. Thus did I lose the fruit of two years’ labour. 
During the next winter I did little, except employing myself, 
with such small skill as I was able, in designing some flower 
pieces, for which I got a trifle. Early in the following spring 
I commepced labour again, and by the beginning of June had 
amassed about 50 dollars, which, witli-as much more that I 
borrowed from aYriend, formed ray stock of money for the next 
summer’s tour. I started in the beginning rf June from Mont- 
real, and passing through Kingston, Dwent to New York, to 
which, after an excursion to Lake Shncoc, I returned ; then 
visited the Ealls of Niagara and Fort Erie, and crossed over to 
the United States. Keepmg along t the eastern side of Lake 
Erie for ninety miles, I afterwards took a direct course to Pitts- 
burgh qn the Ohio, which, owing tp the advanced state the 
season, was the mQs||,||bltaut ^int to which I could attain. On 
my ref,urn I the side of the Alleghany river to Point 

Olleap, in the.^tatc of New , York, then visited the salt-works 
of Onondago ^d Sackett’s Harbour on Lake Ontario, wlijcncc, 
..f^.ocecdii^ to Kingston, I packed up my whole collection, with 
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wj[)ich I rejtunied to Motitreal, and, einbatking in a vessel wiiich 
was boucid for Greenock, got safely home ; the plants wliich I 
carijed with myself Jjcing the whole that I sa\ed out of the 
produce of nearly three years spent in botanical researches. 

In spitp of the ill fortune which has hitherto attended my 
endeavours, I have still so great a desire to bfing American 
plants anii s^eds to this country, that I purpose, in the ensuing 
spring, if my pecuniary circumkances will permit me, to makf 
another excarsion| to that country, f<^r the purpose of explo- 
ring the forests which lie towards the wi^st. 

• TETUANDRIA MONOGYNIA. 

SwisariA. 

Corolla xoitiXi\. Nectarifiri porl ad basin kiciniariim coroi. 
la?, Capsula unilocularis, 2-vaIvis. 

Swertia dr/tea, corollis campaniilatis quadrifidis corniculatis, 
cornubus defiexis, foliis ovato^lanceolatis. 

S. dejfexa^ Smith in Rees'* Cycl. v. 34. 

S, Michauooiana^ Schultes’ Sysl. Veget. v, \i. p. 131. 

S. coi'niculata^ Pursh^JFl. Amer- Sept, v, i. p. 101. (Not 
VVilld.) 

Hab- Shores of the St Lawrence, near its mouth. 

Although tliis species is described by Pursh under the name 
of S. comiculafa^ yet he, with great propriety, intimates, that 
the American plant is distinct^ from the original Siberiitn one of 
that name, principally on account of the deflexed horns of the 
cUroIla. The pre^nt individual is annual or biennial, smooth, 
6-8 inches high, simple^, somewhat fotir-arigled. Loxvcr leaves 
spathulate, the rest ovato-lanceolate, all opporite, three-nerved. 
Floxcers ajkiUary and terminal ; the axillary ones Upon bibrae- 
ifeated raceWes, tl>C terminal ones nearly umbellate, four 
small leaves at the ’ base resembling an involucre. Cah^.e 
deeply four-partite, thfe segments lanc^lat^j 'rising erect be- ‘ 
iweori the homs of eolblla. emA, almost campa- 

nidate, veined, gr^nish-yellow, purplish below, divided ijhU> 
foiir, ovate, acute s^tnents^ and at the base furnished with ifeur 
defleiced burns, mbre than hidf ai long as the corolfat. Sjfdmens 
foiir,* inserted about the middle UF the corolla, alternate with'iLc 
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$egmeiit $9 short. Pistil oUoiig, with t^o short styles, Plmt 
tumiitg ahnost black when dried. ^ 

FENTANBRfA MONOGYNIA, 

^ l^XTnOSrEEMCM. 

Ctytolla infundibuliforniis^ fauce perforata, nuda. Calyx quin- 
quepartitus. Semina ossea, nitida. 

Litbospermum linearyblium fruticosum, foUis Unearihus ap~ 
pressis pubesceniibvs, floribus lateralibn^ terminaixbusque, 
nucibus imprcsso^punctatis, eaulibus erectis* 

HaKt Only on the sandy-beach at the head of Lake On- 
tario, in July, and without flowers. 

The L. angustifolhim of Michaux agrees in some points with 
this plaOtv especially in the pericarp ; yet as he describes it as 
procumbent, and Pursh pronounces it annual, and adds, that 
woods are the places of its growth, so I should think there 
could be no doubt as to the specific difference of the two indi- 
viduals. 

Primula. 

Cedyx qiiinquedentatus. Corolla hypocrateriformis, tuba c} - 
lindraceo, ore aperto. Capsula unilocularis, ikvenifidus 
Primula pusiUa; foliis olxivato-spathulatis rcpando-dentalis, 
subtus scapoque farinosis, timbella pauciflora, corollae titbo 
caJyce vix Ipn^ore, laciniis obcordatis c^tusis, PI. XI, f. U, ‘2. 
Hob. NcaE^Quebcc. 

This is a minute and delicate species ; its whole height, in- 
cluding the scape, not exceeding two oj? three inches. Flowers 
very pale purple, almost white. From P* mistassinica it differs 
by its very much smaller dimensions, shorter capsules, and par- 
ticularly its flowers, of which the calyx is oblong, and almost 
equal to the tube of the corolla in length, 'fhe divisions of the 
cordila are con^^ably broader and more obtuse, more resem- 
bling those or eveu.of P, scoticaf from which 

two 8peci^|t^^m the form of its leaves keeps the P. ptisUla 
distinct.^||^T 

or ihi% Species I have living .plants at Ayr, Others 1 sent 
tQ^Sulnburgh ; and from two which flowered last summer in the 
garden of P. JNoilU Esq. Canonmills, the accompanying draw- 
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ings (Plate XI. Pig. S, ^0 made, by R. K. GreviUe, JSsq. 
la ita wild state the fldwefrs are from four to eight in number* 

» Capeifouum. 

Bacca triiocularis, polysperma, dlstmcta. Cordla tubulosa, 
longa^ quinqu^da. Galyas qliinquedentatus. 

CaprifoliUhi ; spiese vertidlKs terminalibus approxs- 

niatis subcapitatis, foliis late ovatia ses^Iibus breviterque 
tioiatis pubes^ntibus ciliatisque^ subtiis glauci% suimuis 
connato^perfdialis; ^ * 

ffab, Upjfer' Canada, near Kingston, and near^ Lake 
Simeoe. FL July, , 

Evidently allied to C. ciliosum of Pursh. Besides the leaves 
, being ciliated at their margins, which is the chmacter of that 
plant, having them also decidedly pubescent, especially on the 
under side ; the upper connate leaves alone being almost gla- 
brous. The^w^r^ are large, handsome, and of a golden yellow 
colour, slightly hairy, with a long slender tube, which is a little 
inflated at the base, the limb very unequally 2-lipped. The 
stem is climbing, 6-8 feet high, hairy. On the older stems and 
branches the leaves are petiolated, on the younger one.s ses- 
sile. 

XVLOSTEUM. 

Baccce dum basi connatae, biloculares, polyspermse. Corolla 
infimdibuliformis, subsequalis. Calyx quinquedentatus- 
Xylosteum oblongyhlium ; buccis coaduntit^, foliis obIot)gis 
ianceolatisquc ob^isis junioribus praecipue corollisque pube- 
scentibus. , 

Hab. In one spot only in a swamp on the Island of Mon- 
treal, FL July. » > . 

A shrub of abogt four •feet in height, much branched, with 
pale glabrous bark. Leaves lanceolate, and very pubescent on 
teth^ sides in the yoim^r branches, oblong, obtuse, and only 
slig^ly pubescent beoeath in the older on6$j veiny. Peduncles 
' about an inch long. (7i?^m^.coadunate, producing twoyelbw- 
Ish pubescent floiyersi, Bractms two, excessively minute, broad- 
ly ovgte, appresa^, and, a$ well ^ the stwcely lobed calyx, 
^^ledirous. Berrixs red. 
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has ho lf^»ecies of this* genus mth onited berries "like 
the presetit plant, nOr do* I find U to agiW with any describeil 
species of other authoife. I pefesess living plants of it at Ayr. 

VxotA. 

Caiyx pcntaphylius. Cordta pentapetala, irregularis, poslic c' 
cornuta, (aut ccalcarata). Anthem apice tnembranula co- 
haerentes, aut distinctae. Capmla supera, trivalvis^ unilo. 
eul^ris. 

Viola Selklrkii i acaiilis* foliis cordatis crebato.-serratis pilosi- 
usculis, petalis Iniberbibus, calcare subfleqife longo omsso ob- 
tusissiuvj. 

V. Selkirkii, Punth MSS, 

f 

Hah Mountains about Montreal, nowhere else. Ft.Jnij 
Root jierennittl, somewhat creeping. Leaves^ severaffroin 
the same root, about |ths of an inch long, broadly heart-.»hajHHl, 
the notch at the base deep, so as to form two di'^tinct lobes ; tin* 
margin crenato-serrate, the upper surface having a few scatlered 
hairs, the under side quite destitute of them, and of a palei 
colour. Petioles slender, glabrous. Fkywcr^stalks scarcely long- 
er than the leaves, with two lanceolate bracloas above tlu' 
middle. Calt/iv with broadly ovate, acute, glabrous scgniciits 
Petals blue, obovate, beardless; ^spur nearly equal to the limb 
in lengdi, very thick, and remarkably obtuse. The general 
aspect ’of this plant is very similar to that of K. blamla, bvit the 
leaves are more^ i^utc, and far more serrated, and ilie sjnir w 
very% different from that of V, blmda% as from all the others 
which belong tp the same diviKion of the ^nus, thus forming 
one of the most striking peculiarities of the species. 

I showed this plant to Mr Pursh at Montreal, and he inform- 
ed me that it was what he calleif V* Selkirkii i.mA hence 1 
Imvc thought it right to ado|>t his name. , 

PENTANDRIA TETHAOYNtA. 

Paunassia^ 

Caiyw quinquopartitus. Petula quinque, Nectaria quinque, 
^.ordata, ciliata, ajacibuk globosia. * ditprdai quadrivolvis, 
<>ilocularis. Rcceptaeula parietalia. Semina membra- 
nacco-n \ ar gi nat a . 
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Tarnassia crtro/i«i»wa foliis! vadicalibus suborbiculatis, uwta- 
riis trisclis. . • 

J*. caj-olmiana, Purdi PI. Amcr. Sept. v. i. p. 208. 

Hub. Island of Anticosti, Gulph of St Lawrence, Mr 
Pitruh. 1 merely mention this for the sake of the ha- 
bitat. 

PENTANDRIA HEXAGYNIA. 

« Drostciia. • 

Cahjx (iiiincjnefyus. Petala quiiiqiit^. Xapsula uniJocuIaris: 
apice tri-(|uinquovalvis. Semina phirima. (Styli ctiam sex. 
Folia pills ^'lancliilosis obsita). * 

Drosera nncartu ; seapis nidicatis, simpUcibiis, foliis linoaribiis 
obtiisis, i^tioUs lougissiinis iiudis. 

IJah. I^ake Siincoe, T.Tppcr Canada. FL June. 

Tills species, at iirst sight, appears just to hold an iiiterme-. 
diatc place between D. angUca and D. filifbnrm^ mul is yyt 
sulTicieully distinct fV<jiu both. The outer, or ))riinordial leai^cs^ 
are, a.s Ihirsli describes tliose of D. JUiformis to be, destitute of 
glands, as also are the long petioles of the upper lea\es. All 
tile leaves are decidedly linear and obtuse, by no niean^ spathu- 
latc or lanceolate. Floxecrs few. C^alyeesi glabrous. 

OCTANDRIA MONOGVNJA. 

* (E MOT HICK A. 

Cohjx lubulosu.s, quadrifidus, laciniis dcflctxf^ dociduis. A’- 
tala qiiatuor, ca^ce inserta. Stigma quadriliduin. Cap- 
mla quadrilocularis,* quadrivalvis, infera. Semina nuda, 
receptaciilo centrali tetvagono aflixa. 

(Enothera CanaJemia ; eaule* glabnusculo, foliis anguste lan- 
< eolatis sessiiibu.s# repandb-deii tails niargine obscure ciliatis, 
eapsulis oblongo-clavati.s aentangulis sossilibiis. 
thib. Island of Montreal. 

'riik plant, whlcli I took at first sight to be ibc O. pimila^ I 
find, upon cxainiiiation, has the flowers thrice as long as that 
plant; their diameter' is an inch aiftl a half, and the leaves are 
^Jgj^ediy repanckvdentate. 'I1ic tube of the flowers, x^hnjjli is 
lon^ifd very slender, and the gcrnien, as well as the back of 
VOL. vr. NO. I‘r2. AruiiL 18.9^3. 
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the segments oi* the corolla are furnished witli scattered hairs. 
Tlie stamens are half as long as the segments of the corolla. 

niiCANDRIA MONOGYNIA. 

Pyiiola. 

Calyx ijuinquejiartitus. PeUda quinqiie. Capsula quinquelo- 
cularis, angiiiis dehi.sccns. 

Pyrola rotundifbUa^ Var. ; floribus flavo-vircscentilms. 

JIab. Not uijconnnon in woods. i 

«» 

This may be the P. chlorantha of' Swartz., found on 
the (Continent of Europe, but 1 can see no character suf- 
lieioiit to distinguis!) it from P, roticndifblia. 

I’v rola asarj/blia'^ ; pisUHo ilecliuato, foliis orbiculato-renifomu- 
bus reticnlatis, scape) .squamls sparsis (bracteisquo) convolu- 
tis vaginanlibu.s. 

P. asarjfolia^ Alicli. EJ. Anier. Bor. v. i. p. Pursh FI. 

Anier. Sept, v. i, p. ? 

Hah, Swamps, Canada; rare. 

I cannot help feeling considerable doubt as to this plant being 
actually tlie same with that of Muhatix and Pursh. It is sin- 
puliir tliat neither of these authors should have noticed tlie 

o 

strongly reticulated appearance of the leaves, which, hy I lie 
tightness of the veins, become v/niiK'led or even bullate. Tlu‘ 
.scales are indeed a striking character both of Micliaux's plant 
and mine. Tlje latter writer does not notice tlie ctdour of the 
flowers, but Pursh says that they arc yellowish-green, and in 
our plant they are decidedly reddish q>iirple. Their general 
structure is very similar to those of P! rot imdifblla ; the stigma 
has five erect jxiints. 

May not tlic P. asartfoUa of *l^ursh, which vtm found in 
Beech woods ^ in the nunmtains of Pennsylvania, he different IVom 
that of Michaux^ and from the present individual, of* which the 
habitat i> swamps in Canada * 

DECANDUIA TRIpYNIA. 

Sr'liJLI.AKIA. 

Cdhj.v peulaphyllus, patens. Petala quinque, bipartita. C’/V 
sida ovata, unilocularis, poiys|iernia, apice sexdcntata. 
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Stelhiria hngipes \ glabeiTima, foliis lineari-lanceolatis, Jjeclun- 
cylis temiinalibiis dichotome raxaosis bracteatis, pedicellis loii- 
gis,«*pctaILs late obovatis bipartitis calyee obtuso triiiervi vix 
longioribus. 

Hab. Wixxls near Lake Ontario. FL June. 

Stem long, filifonn, square, and, as well as the whole plant, 
quite glabrous. Leaves narrow, linear-lanceolate, patent. /V- 
d uncles branched in a dichotomous manner ; pedicels very long 
and slender, with twi ovate acute green tr;icteas, scariose at the 
margins. Floztwrs* drooping before expansion. Ckdyx4eav>es 
ovate, very obtuse, 3-ncrved, margins scariose, scarcely shorter 
than the broad bipartite petals. 

This has c{uite the habit of a Micropetalum^ and especially of 
M. hinccolatnm.^ but the calyx is remarkably obtuse, the styles 
arc^ only throt^ in number, and the petals are very broad and de- 
cidedly bipartite. 

Arkkiaria. 

peulapliyllus, patens. /V/^/rz c|ninc|ne, Integra. Cap-^ 
sidn unilocularis, polyspenna. 

Areuaria lateriflora ; foliis ovatis obtuds, j^edunculo laterali bi- 
flora. 

A. lateriflora^ Willd. Sp. PI. v. ii. p. 718. Pursh, FI. Anier. 
Sept.'v. i, p. 317. 

Hah. About MonV»*cal. 

'^riie stamens of this species liAe (although Vnlnoticed bv any 
author) all their tilamvnts hairy ; five of them alternalelv short- 
er; the longer ones consi4erably thickiaied. 


jie(;andk£a,pknt\gynia. 

CKJj^ASTIUM. 

Cnhjx pentaphyllifs. Petala bifida, aut marginata, passim In- 
tegra.^ Capstda unilocularis, apicc diaitatim debiscens. 
(Stamina ctiain 4-5.) 


Cerastium pubescens ; pubcscenti-birlum, caule dcflcxo-j)ilo.so, 
. fi)liis lineari-lancebJatis intermediis longionbus, panicula ler- 


minali subquadri flora, |)etalis acute emarginatis, ealvee duplo 
a«l»^^ioribns. * 


Hab. Stony beacli near Kingston, Vpper C’anada. /V. June. 


Y « 
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Slcma Humerous^ abdtit inches branching from be- 
low in a dichotomou.s iiiannei% vfery hairy, hairs deflcxed. Leaves 
an inch long, rigid, pubescent, CalyccJeaves ovato-lanceolatc, 
hairy, witli the liaix’s erect, the margins white and scariose. 

In habit it ctmies nearer C, arvense than any species I am ac- 
quainted with* In some respects it accords with Purslfs C. tc- 
nuifblmm^ and it quite agrees with a plant in Dr H(X)kev’s her- 
barium, found in 1816 by Francis Boott, Esq. on the hill be- 
hind Billows Falls, Noftv Hampshire, who ihcrefore has the cre- 
dit of having lirst discovered this new species of Ccrastium. 

DODECANDK iA 111 IC Y NIA*. 

Calyr inouophyllus, ventricosns. Corolla tetra- vel qiiinque 
pctala calyee insidens. Capsnla xnQoc^a, (Plantic laetc- 
scentes Stamina dlverso tem])ore assurgentia.) 

Euphorbia y7j/(;.va; umbel la quinqueflda, trifida, biflch^ iuvolu- 
cris ovatis, petalis iiilegris, foliis lanecolatis subpilosis ay^iee 
sorrulatis, 

E. pilosa^ Pui’hli, FI. Amer. Sept. v. ii. p. 607. 

This, which Mr Pursh gives only as an inhabitant of Mary- 
land and Virginia, I found in Canada about Alontreal. 

JCOSANDKIA PObYCYNfA. 

' * Day AS. 

CalyjT simplex, octohdus. Petala octo. Semina caiulala, pi- 
losa. i 

Dryas iniegrfolia ; foliis integerrimis. 

D. intcgrlfolhi^ FI. Dan. t. 121 ft. 

D. tcnclldy Pursh, FI. Amer. Sept. v. i. p^.350. 

Hah. Anticosti, Pursh. 

The individual now under consideration is unquesTionably the 
D. integrifolia of the Flora Danica, which was first ffiund in 
Greenland, and afterwards was only known to grow in one spol ,^ 
in Aiiicrica, viz. the White Hills in New Hampshire, until Mr 
Putsh observed it in the station above given. 
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JPOLYANDRIA POLYGYNJA. 

^ hiVNUNCULJU?. 

pcntaphyllus. Petala qufequc, iiiira uiigiics poro nicl- 
lifero. Semina nuila. 

Ranunculus rJiomhoidetiS^ Ibliis pubescent i bus, radicalibus longc 
pctiolatis rlioinboldeis ititegris serratis, caulinis palmatis, flo- 
ribus profunde laciniatis, calyce patente piloso. PL XI. f. 1. 
Hah. In dry sandy fields, near Lake Sinicoc, Upper Ca- 
nada. FI. Jidy. * 

Root fasciculato-iibrose. Whole plant rather tJiickly pubes- 
cent, almost wocilly. Stem about 6-8 inches hi g1 1 , • angled, 
licaring v^y few leaves ; those springing from the root are 
fjmost exactly rhomboid, undivided, crenato- serrate in their 
upper half. About two of the stem-leaves are obot ato-palmate, 
tapering down into a foot-stalk ; the uppennost or floral leaves 
are sessile, small, and deeply laciniated. Flowers terminal, four 
or five, small, yellow. Caltjx with a few longish scattered hairs. 
Petals ovato-oblong, somewhat clawed, standing apart from each 
other. Pericarps forming a nearly splieric.'il fi’iiir, smooth. 

I do not know of any species from wliicli the present one is 
not entirely distinct, although it has a considerable affinity, in its 
general habit, with the Ran. Peruvianas of Decandolle, and of 
Delessert’s leones Selectfe^ t. 37. That species, however, has 
the root fibrillosc at the summit, the leaves scmi-orhicular (not 
rhomboid), tjie calyx very hairy, and the [lelals nearly orbi- 
cular. * 


OIADELPJFIIA HEXANDRIA. 

COKYDALIS. 

diphyUus. Corolla ringens. Filamcnla <hio, membra- 
nacca, singula antheris 3. Capsuia siliquosa, polysperma. 
f'orydalis canadensis, scapo nudo simplici pauciHoro, foliorum 
lacinh's iincaribus calcaribus duobus brevibus, stigmatc por- 
rcclo^quadrilobo. 

flah. Near lMonti*eal. 

Whole plant not more than G— 8 inchet» high, sk ndoi*. Root 
l^jyljcipus and {^caly. Leaves glaucous beneath, bipinnatc, gin- 
niicpi^natifld, with the segments linear, rather (>l>tusc, simple or 
<»gain divided, especially the lower oiu:s. Scape with a Vmgle 
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niceme ot about four flowers. Pedicels short, bracteatcd. 
Fhtcers purplish-red, much resembling those of Cvrydalls Jbr- 
rnosay {Dklytra Dec.) ^-lobed. 

I know not whether this be the Canadian variety of Co^ydaUs 
firmosay which Mr Pursh says is “ somewhat different in as- 
pect from the Virginian plant, but not sufficiently so to consti- 
tute it a species C but to me it appears most unquestionably dis- 
tinct. It is altogether a very sletider plant, the segments of the 
leaves ^culiarly narrow, indeed quite linear. Raceme always 
simple, and the wot two-edged, as described by Gawler 

and Dccandolle, but 4-lobed. In this last particular it comes 
near the Fvmaria cxlinla of the Botanic Register. There, how- 
ever, the whole plant is greatly larger, ami Inore robust, tiic 
flowers are larger, the racemes compound, and the l^egments of 
the leaves very broad and incised. In many, but not in all 
points, this agrees w'ith the Diclytra tenulfolla of Dec. ; that, 
how’ovor, is an Asiatic^ not as Pursh suppt^sed. an American spe- 
cies. 


SYNGEiVKSIA POhYGAMIA iEQUAhlS. 

Bide NS. 

Calyx subfcqualis calyculatu.s. Gorollula rarius llosculo uno 
alterove radiante instructae. Rcceptaculmn paleaceum, pla- 
num, Pappus aristis duo seu quatuor, reflexis et crectis. 
scaliris. Semina tetragona. 

Bidens Rcckii ; foliis o]qKj.sitis inferioribus capillacco-miiltifidis, 
superioribiiSf Imiceolatis corwiatis acute serratis, floribiis radia- 
tis radio invoiucrum excedente. ^ 

B. Bcckii^ l\)rrey, in Sprengefs Neiie Kntdcckungen in gan/cn 
TTmfang ch r Pflanzenkunde, vol. ii. p., B35. 

Ilnh. Stagnant waters, a\ the edge of the St Lawrt'nec', 
near Montreal. Found by Dr Beck in {^thilar situations 
near Schenectady, on the banks of the Missouri. 

About a foot high, simple, or w^itli very small and slender 
branches arising from the axils of the iqiper leaves. Ixywcr 
leaves very multificl, capillary, as in Ranimcidus a(piaiMis^ up- 
jMDr ones about an inch and a half long, broadly lanceolate, atte-» 
jaiuated at each extremity, deeply serrated. Flaxvers solitary 
t|p|, 'extremity of the stem, rather large, yellow. Radiusj 
llnge;* tlian tlic involucre 
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GTJTANORIA MONANDUIA. 

* HABRNAHrA- 

Cih^olla ringciis. Labdlum htm subtiis calcui'atiim, GLtndul^ 
poUlnis niidoe distinctae (locul)s pc^dici'Honim adnatis vel so- 
Intis distinctis). — Brown. 

Habcnarla mncrophylla^ labello lineari-clongato intcgerriino, an- 
thcra basi utrinquc products, cornu gcrmine duplo longiore, 
foliis binis planis|elliptico-orbiculati?. 

Hah. Moist shady woods. Island of#Moritreal. Very rare. 
Of all the Orcliideous plants which I have seen in North Ame- 
rica, this is, without a question, the largest and rno.it striking. 
It must mnk next to Habenarla orhiculata {Or dun of Pursli 
•and Nuttall), having, like it, two plane, orbicular, approaching 
to elliptical, leaves^ which spring from'innncdiately aI)ovc the fas- 
ciculated root, and Avhich, in tliis plant, arc four times as largo 
as those of II- oi’biadata^ measuring from six to eight inches in 
length, very thin and pellucid, heautifully marked with longitu- 
dinal and transverse veins. The scape is equally lo!ig in propor- 
tion, and is furnished with a few lanceolate scales. Bractcas si- 
milar to these, and shorter than the germeii. Flowers large, 
white, resembling those of H\ hi folia ^ and arranged in a lax spike 
of about five or six inches in length. The three superior petals 
are connivent, the uppermost is nearly orbicular, the otJiers ovate, 
attenuated, the two lateral ones of the same shape, but much 
larger, reflexed, their bases decurrent with Xh^fubdlum^ which, 
standing forwards, is linear, as long as the germen, quite entire. 
Gcrmcn about an incli in length, slender, tapering down into a 
footstalk. Column erf Jrilctification very short. Anther large, 
broad, niucli like that of H- hifolia^ but having the base of the 
cells remarkably apart, and elongated into two projecting horns. 
Pollenmass yellow, »with a very long frx>tstalk, :?nd a jointed 
gland jat the base. Stiffma large, viscid. 

MONCECr# POLY ANDK J A . 

Bet CL. A, 

» 

Mas. Amentum iinbricatuni, v^quamis pcltatis tndoi i>. ^Stamint^ 
Fem. Squama biflora. Scivcif unicum, alatum. 
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Ifetula glandulo^a ? ; caule punc^to-glandulosQ glabro, foliis 
obovatis brevi-petiolatist glabris serratis ba^i integerriniis, 
ame^ntis cylindraceis pedunculatis, scjifamis trilidis. 

B. gkmdulOieq^ Mich, v* ii. p. 180, Will^. Sp. 

PJ. V. iv. p. 466. Pursh, PI. Am. Sept. v. ii. p. 622. 

Hab, Swamps about Lake Simcoc. 

This plant quite agrees with the character of B, glanduhsa of 
Miebaux and Willdenowi but differs from that of Pursh in having 
decidedly pedunculated leaves, and pericaj-ps with as braad a 
margin as those of BeiiUapumila figured b^ Jacejuin. 

, CRYPTOGAMIA STACHIOPTKRIDES. 

Lycopodidm. 

CapsuleE rcnifornics uniloculares bivalves polyspcniia\ Semt- 
7ia minutissima pulveriformia. 

Lyco|x>dium mtegrrfbl%um\ caulc rejx'nte ramis adseencleritibus, 
foliis sparsis liiiearibus aciiminatis integerrimis pilijeris incin*- 
vis, spicis pedunculatis clongato-cylindraccis ternatis, s<]iuu 
mis rotundato-acuminatis dentatis. 

Hal). Al>out Montreal. 

Very closely allied to L. clavaUnn^ but differing in the quite en- 
tire leaves, whicli, moreo>er, are less densely imbricated, and in 
the rounder scales of the elongated ternate spikes. 

The L. tristacliyiim of Pursh, is, ac^cording to Nuttall, 
“ nearly allied to L. cJavatiwu but with* entire leaves.’' Pursh 
himself, on the hand, describes his plant as having erect 
steins, tlic branches compressed, the leayes lanceolate, iicute, 
quadrifarious and ajipressed ; and he ^ys that it is by him re- 
garded as intermediate between L, complanatum and L. sabmtt- 
^folium. It cannot consequently J>e what Nuttall takes for the 
trisfachyum., nor the individual no\^ under consideration, which 
only differs from L. clavatitm in the points ’ which I have men- 
tioned above. The true trietachyum^ I may also obscr\;e, is a 
native of high mountains in Virginal. 

CRYPTOGAMIA SCHISMATOPTKRTDKS. 

OsMUNmA. 

Cdptiula subglobosje pcdicellala' striaUc semibivaivcs panici^» A 
' iar. Indnsnnn nullum. " ^ 
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discoi'cred i« Canada in the year 1819. 

Osnmnda alata ; frondibus sterilibiis ovato-laiiccolatis piniiatis, 
pinnis piniuitifidls patentibus, stipite alato lanato, fructifican- 
pbus bipinnatis Ianu|finosis. . 

ilab. Canada, — Isle of Montreal and Grand River ; but 
rare. 

This plant attains to much larger dimensions than the Osmiau 
da vinnamOTfica {Claytonia^ia of LinnaMis and Smith), to which 
it is assuredly very closely allied, bulT from which it is distin- 
guishablc at once b*^ tlie much broader outline, more patent pin- 
jias and above all by the slender zig-zag ^vinged stipes. 

( RVPTOOAMTA FfLlCKS. 

ASPIDIUM. 

tSoi'i subrotuiuli s]}arM. Ituhmurn iimbillcatuni vel iino latere 
dehiseens. 

Aspidium GoldUmuvi; frondibus ovato-oblongis glal iris pinna- 
tis, pinnis lanceolalo-acuminatis pinnatifidis, lachiiis obloiigis 
spinuloso-serratis, .stipite paJeaCeo. 

A.s])itlium Goldlanum^ Hooker's MSS. 

11 ah. Near Montreal, 

From one and a half to two feet in helghl. Allied to Aspi^ 
diiim criftfatum more than to any other species in the gc'nus ; 
but abundantly distinguishable by the greater breacltJi oi' the 
frond, which gives quij:e a different outline, and by the form of 
the piniia% which are never broader at tlu‘ bijse, but are, on the 
contrary, narrower than several of‘ the segments just above 
them. These segments, too, are longer anti narrower, .sliglitl}^ 
falcate, and those of the lowermost pinnic are never lobed, but 
simply seiTated at the margin. The serraturcs are likeuist' ter- 
minated by more decided, though short, spiiiules. ^YAiQj'ructiJU 
cattoits are central* near the midrib, and this circumstance pre- 
vents the species from bearing, as it would otherwise do, no in- 
considerable affinity io^A, viarghuthu 

SfK^cimens of this plant, culuvated in the Botanic Garden at 
(JIasgow, froin r<M>ts wdiich I brought from (‘anada, retain all 
th(‘ characters which I have ahove'described. 
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Aiit. XVI.~/>twri/?^io?i a TEimoncopi^ * Jar ultering the 
Lineal Proporiiom of ObjtTU^ with pb^ervoiions cm Prqfcs-^ 
itor Amici's Memoir on 'fele^wpes without Lenses. By E^vid 
Brkwster, LL. D., F. R. Loncl, & Sec. R. S. Ed. 

X HE Instrument which I propose to describe in the follow- 
ing Paper, was invented and constructed in its simplest form 
about tile beginning of tlie year ISIS, after I had determined, 
by niitneiroiis experiment, that Colcnirless Iljraction maybe oh- 
fatned by the acticm cjKwo prisms of the same substance. These 
Experiments, and this conclusion, were published in March 1813, 
in my Triatise on New Philosophical Instruments "f*. 

The only practical purposes to wdiich this singular! principle 
seemed to be applicable, were the construction of an achroma- « 
tic telescope, with lenses of the same glass, and tlie construc- 
tion of an instrument for altering the lineal proportions of ob- 
jects. 

The method of imitating the action of the prisms by means 
of lenses, is described in tlic work already quoted (p. 400.), but 
from the want of a variety of deep mcnisciises, I did not ob- 
tain a combination which removed entirely the chromatic aher-^ 
ration^ although it was quite certain tliat this could be easily 
accomplished. A little reflectiou, indeed, convinced me, that it 
was impossible to remove tlie aberration of figure without mul- 
tiplying the lenses ; — tliat as one kind of j^berration was correct- 
ed by the two letjs^s, another kind was created ; and tliat I was 
therefore in search of a combination which required to be more 
complex in order to be of j>ractical utility. 

In the constructi(m of tlie Tcinoscopc there were no practical 
difficulties. Wlieii the two prisms^of crown-glass were put to- 
gether, so' as to give refraction without colour, it was obvious, 
that the lineal dimensions of objects were extended or magnified 
in tlic plane of refraction. I Iiad therefore an instrument which 
magnified any object, such as the elevation of a building, &c. in 
length., while its breadth remained tlie same, or wliich «alterevl the 

• F^m to extend^ aiul to ,* an jnstrument for exaininini? ob- 

jects in a state of cs tension. 

VapTQfi 384 ^ ; 400 . 
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lineal proportions of objects. By moving one of the prisms in 
the plane of refractic^' so as to go on eacli side of the achroniatie 
position, the pro|X)i'tib\i of the length to the breadth of the ob- 
jectwas altered, thotigh the colour was of course not entirely 
corrected, 

r 

III order to obviate this inconvenience, I contrived a com- 
pound instrument of four prisms, as represented in Plate X. 
Pigv 9*, where AB 1$ a prism with a variable refraiiting angle, 
as used by Clairaut for measuring dispersive powers. It consists 
of two prisms A, fe, of the same material, united by two C 3 lin- 
drical surfaces c^ej] so that by the motion of the concave cy- 
lindrical surface of B upon the convex (Hie of A, tlie two plane 
surfaces MN form dilfevcnt angles witli one another. Another 
prism Cy of the .same glass, is placed as in llie figure, so as to 
correct the colour of AB, when the inclination ot* M and N has 
its mean value. 

If wciiow look at anj^ object, through the faces in /i, M, N, it 
A\ill be quite free of colour, and its length (if in the plane of re- 
fraction,) will ho magnified or extended, so that we can judge 
wliclhcr its form would be imjiroved by varying its longitudinal 
dimensions. If we wish lo examine i(s appearance ivlicn its 
length is made greater or less in proportion to its breadth, \vc 
have only to enlarge or diminish the inclination of the faces 
MN, and then correct the colour, b^^ jdacing tlu^ prism C at a 
greater or a less distance from M. In this way we may ascer- 
tain the exact rclati(3ii betvveen the length and breadth of an ob- 
ject, w hich is most agrceable'to the eye, iu»]^la(‘e of disco\cring 
it b\^ a succession of designs. 

As tile elfect of tlie dUforent designs, however, possessing dif- 
ferent ratios of length and breadth, could not lie rceollectc'd so 
as to he brought into direct comparison, it became advisalile to 
have two instruments adjiusted to give the proportions whicli it 
was required to comjiare ; and by combining the two Instru- 
ments together, \\c obtained the ailditional advantage of enlar-t 
ging the extending power of each instrument, wlien they were 
placed similarU" or in the same plane; and of obtaining a varia- 
tion in the bieadtli of tlu* object wIk'u they weiv placed trans- 
versely or in rcetangular planes. Bv such means w'c had it in 
^r .power to vary cither the length or breadth of the* object. 
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and to pnxlucc within moderate limits any change that was re- 
<|uire(] in the ratio of its lineal dimensions. ■ 

In constructing these instruments foil actual use, it is net 
necessary that the prism C should made of the same kind of 
glass as AB. The power of tlie instrument would be greatly 
increased, by making C of fluor-spar or rcx-k-cryslal, or the 
colourless topaz of New Holland on account of their low dis- 
persive power. The reflection of light stt tbe cylindrical sur- 
faces of ;AB, may be removed by introducing^ film of oil of the 
same refractive power the glass, and the motions of the 
prisms N and C may be so connected, that the* achromatic posi- 
tion for different angles of the variable prism may be obtained 
bv tuniinff a sinijle screw nut. 

» O O ^ 

Upon explaining the principles and application of the Tei no- 
scope to an eminent artist, he seemed to consider it as too re- 
condite for ordinary use, and I therefore did not publish any 
account of it along with the exj)eriments on which it was found- 
ed. I am persuaded, however, that it will be found of great 
utility in painting, sculpture, architecture, and, in short, every 
branch of art, where it is requisite either to discover just pro- 
portions, or to copy those which nature has aJreutly displayed. 

I have^bceii induced to print the preceding account of the 
Teinoscope, in consequence of a paper which has been recently 
published by Professor Amici of Modena, iu the nineteenth 
volume of tlie Memorie della Societe Italiana^ entitled “ J/c- 
moir on the Construction of an Achromatic Telescope without 
lejises, and (fa Vifiglc Refracting Medium’^,'''' This instru- 
ment is nothing more than the combination of prisms, willi this 
difference only, that in my instrument tfhc magnifying power 
may be varied at pleasure, whereas it remains always the same 
in Professor Ainicfs. It never occurred to nte to calj such an 
instrument a telescope, or to ])roposcril for i\n opera-glass, as 
lias been done by Professor Amici; and, in like manner, jt does 


• When quartz or topaz .ire used, the mean position of the reiracted in 
the prism C, should coincide with ilic axis of the former, or one of I he resultant 
axes of the latter. 

■f I have not seen the oii^mal Mcit’oir, and am .'icqu.nmed nilli its rontont.s 
solely through a .'.liort notice in tlie Quarter!^ Journal^ No. xxiv. p. 100. 5 and a 
fnllcr analysis of 1 1 m the UihUothfqvc ITnivuscUc^ Kov. p. 171.— 184. 
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not seem to Imvc entered kis mind to use it fojc the purjx>scs tet 
which I applied it. 

With regard to the experiments and optical principles u|X)n 
which the instrument is founded^ it is necessary to state, that 
Professor Amici has published as new, in 1821, a series of ex- 
periments almost exactly the same as those whic'h were publish- 
ed by me in 1813, in my Treatise on Nezv Philosophical In- 
struments, It has hitherto been believed, says this ingenious 
author, by naturalf[)hilosophcrs, that tl;^e dispersion of colours is 
constant for the same redacting medium, or that a given re- 
fraction produced by the same substance is accompanied by a 
given dispersion ; but I have Ibund that the dispersion produced 
by morcithan one refraction is not by any means constant, but 
varies according to the various inclinations tlie incident ray.'^ 
In concluding his memoir, he goes on to obstM ve, That the 
ordinary theory of prismatic cr)lours may easily sliew us, that 
achromatic refraction does not necessarily rcipiire more tlian one 
refracting substance ; and that though this tlieory has been 
deeply studied by so many distinguished opticians and mathema- 
ticians, from the time of Newton to the present day, yet the pro- 
perty here described not only remained unknown^ but icoidd 
have been reckoned impossible, if I had nut disi-overcd it in a 
series of experiments, which I made for a dilferonl piir|X)se. 
We thus obtain an example, to add to so many oiliers, tliat in 
physical science, experiment is very ofien,^ and perhaps most 
commonly more succes,^ul than theory^ in developing all the cir- 
cumstances which accompany a given phenomenon."' 

Now, in the work already (juoted, I have demonstrated by 
direct experiment, as Veil as by theory, that the refraction is 
not constant for the same rfracting medium ; — that the dis- 
persion varies with the hiclmation of the incident ray ; — and that 
r fraction witltout$ colour may he pi^oduccd by two prisms of the 
same substance. 1 have described, in slioi-t, in the fullest man- 
ner, that property, \*4iich, according to Professen* Amici, has 
been hidden from philosophers (rom the days of Newton to 
the time of his discovering it. By examining C'hap. 1. of the 
fifth Book of the work already* cpioted. It will l)e seen, that I 
had pushed the inquiry still farther tlian the Italian philoso- 
pher. I have shewn by experiment, as wcdl us by theory, ihjit 
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though the leugth of the spectruu^ is the iSame in the two prisms 
of the same substance, and with differen^ refracting angles, yet 
the coloured spaces art? not pirb^>rlibnai ; and that thetc^is a 
tertiary spectnmi produced in such opposite riefractions. 

In the culogium which Professor Amici has pronounced on 
the influence of experiment in physical researches, I heartily 
concur ; but though an experiment directed to another object 
conducted him to the property in question, yet With ni<i the case 
was quite the reverse ; fqj* I had deduced it\.olely from theory, 
as I have stated in m5^ treatise, before I had made an experi- 
ment on the subject. 

The coincidence between Professor Arniers researches and 
mine, must no doubt have been purely accidental, and* it is n(jt 
to be wondered at, that experiments recorded in the English 
language should be unknown in Italy a Icmg time after they were 
made. I confess, however, it does surprise me, that in the very 
memoir of whicli we are speaking. Professor Amici has (jiioi- 
ctl, by page, my Treatise on New J Philosophical Instruments, 
and that this quotation relate^! to the same subject, and is takt ii 
from the same chapt(*r, which contains all my investigations re- 
specting the production of colourless refraction by two prisms 
of the same substance. 

Although I have felt it iny duty to make this statement. I 
trust it will not be understood that I impute anv blame to 
raich a respectable and eminent philosopher as Professor Amici, 
and I have no doyb^ tliat he will be able to give a satisfkctorv 
explanation of any of tliose circumstances, w^hieh may appear to 
himself to rcxpiire it. 


Art. XVII. — Description cj' the SUde of Alpnmh, Py the 
late John Playfaik, Plsq., Professor of Natural Philosojiliy 
in the University of Edinburgh, & Sec. II. S. E, Witli 
Notes and Observations. 

“ On the south side of Pilatus, a considerable mountain near 
Imeerne, are great forests of t».[)ruce lir, consisting of the finest 

• Fi'din his in tour volumes octavo, j ist published, vol. i., Aypead^ 

Xi). ?. p, Ixxxix, Se<^ thi'^ JournnU VoU (. p. 11>S. and V«)l. II. p. IIG. ^ 
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timber, but in a .situation which the heioht, the stcepncs:^, aiul 
the ruggedjncss of thew ground, heemed to render inaccessible. 
TRey liad rarely been lisited but by the chamois hunters, and 
it was from them, indeed, tliat the first information concernino’ 
the size of the trees and the extent of the forest apix'ars to hnve 
been received. These woods are in the canton of Unterwalden, 
one of those in which the ancient spirit of the Swiss republics is 
tlu? best preserved ; where the manners are extremely simple, 
the (xjcupations of people mostly tliyse of agriculture, whore 
there are no manufactures, little accunaulatioii of capital, and 
no commercial enterprise. In the j>osscssiori of such masters, 
the lofty firs of Pilatus were likeb/ to remain long, the orna- 
ments of jtheir native mouiiUiin. 

“ A few years ago, however, Mr Rupp, a native of Wlrttan • 
lx?rg, and a skilful engineer, in which profession he had been 
educated, indignant at the political changes effected in Ins own 
country, was induced to take refuge among a IVee j)eople, and 
came to settle in the canton of Scluvytz, on the opposite side of* 
the lake of Lucerne. The accounts which he heard there of 
the forest just mentioned determined him to visit it, and he was 
so much struck by its appearance, that, long and rugged as the 
descent was, he conceived the l)old project of bringing down 
the trees by no other force than their own weight into the lake 
of Lucerne, from whieJi tlie conveyance to the German Ocean 
was easy and expeditious. A more accurate survey of tlu^ 
ground convinced liiin of the practicability of t^he pn)jeet. 

lie had by this time resided long enoug^i in SSwitzerland to 
have both his talents and integrity in sucli estimatiiai, that he 
was able to prevail on ?i number of the proprietors to form a 
company, with a joint stock, to be laid out in the j^urchase oi’ 
the forest, itnd in the constr&ction of the road along whicli it 
was intended that ihe trees* should slide down into the lake of 
Lucerne, an arm or gulph of which fortunately ap[>roache> 
quite near to the bott(^<ini of the mountain. The sum reipiired * 
for this purpose was very considerable for that country, amount- 
ing to niuc or ten thousand pounds ; three thousand to be laid 
out on the purchase of the forest, *from the comiminity of Alp- 
nach, the pro[)rietors of it, and the rest being necessary jbr the 
ccSl4 ruction of the singular railway by whicli llie trees were to 
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be brought down. In a country where there is little enterprise, 
few capitalists, and wdiere he was hhnjylf a stranger, this was 
not the least difficult part of Mr Rupp s imdertaktng. 

The distance which the trees had to bo conveyed is almiit 
three of the leagues of that country, or, more exactly, 46,000 
feet. The medium height of the forest is about 2500 feet ; 
(which measure I took from General Pfyfler’s model of the 
Alps, and not from any actual measurement of tuy own), Tlio 
liorizotttal* distance just^ mentioned, when\educed to English 
measure, making allowance for the Swiss fcX)t, is 44,252 ftet, 
eight English miles and about three furlongs.* The declivity is 
therefore wne foot in 17.68; the medium angle />f elevation 3'' 
14 " 20 '. 

This declivity, though moderate on the wliole, in . 
many places, very rapid ; at the beginning the incruialion it is 
about onc-fourtli of a right angle, or about 22^" 80' ; in many 
places it is 20% but nowhere greater than the angle first men- 
tioned, 22'‘ 30'. The inclination continues this c[i!antit y lor 
al>out 500 feet, after which the way is less steep, and often con- 
siderably circuitous, according to the directions which titc rug- 
gedness of the ground force.s it to take. 

“ Along this line the trees descend, in a sort of trough, built 
in a cradle form, and extending from tlie forest to tlie edge oX 
tlic lake. Tliree trees, .scjuared, and laid .side hv side, form tlie 
bottom of the trough"; the tree in the middle having its surface 
hollowed, so that a rill of water .received from di^t;mce to dis> 
tanco, over the side of the trough, may be conveyed along tiie 
l>ottom and preserve it moist. Adjoining *to the central part , 
(of the trough,) other trees, also squarefl, are laid parallel to the 
former, in such a manner as to form a trough, rounded in the 
interior, and of sucli dimensions to allow the largest trees to 
lie, to move along c|iute readily. *When direction of the 
trougli turns, or has any bending, of which there are many, its 
sides are made higher and stronger, Cv^.ecially on the convex 
side, or that from which it bends, so as to j)rovide against the 
trees bolting or flying out, which they sometimes do, in spite of 
every precaution. In general, the trough is from five to six 
feet wjjle at top, and from three to four in depth, varying, how^ 
ever, in dilfereiU places, accordii g lo circumstances. 
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Tlua aingujar road^has been constructed at considerable ex- 
pence ; thou^i as it g(m% almost for its whole length, thrpugh 
a forest, the materials^ of\<mstrncti(m were at hand, and of small 
value/ It contains^ We are told thirty thousand trees ; it is, in 
general, supported on cross timbers, that are themselves sup- 
pentad by upright iix^ in the ground ; and these cross tim- 
bers are sometimes close to the surface ; they are occasionally 
under it, and sometimes elevated to a groat height above it. It 
crosses in its way thiV*h great ravines, oite at the height of 64* 
feet, another at the height of lOd, and tfie»third, where it goes 
along the face of a rock, at tliat of 157 ; in two places it is con- 
veyed under ground. It was finisllcd in 181^. * 

The jrees which descend by this conveyance are spruce 
firs, very straight, and of great size. All their branches arc 
lopped off; they are stripped of the bark, and the surface, of 
course, made tolerably smooth. The trees, or logs, of which 
the trough is built, are dressed with the axe, but without much 
care. 

All being thus prepared, the tree is launched with tlic root 
end foremost, into the steep part of the trough, and in a few 
seconds acquires siich^a velocity as enables it to reach the lake 
in the sltort space of six minutes ; a result altogether astonish- 
ing, when it is considered that the distance is more than eight 
miles, that the average declivity is but one foot in seventeen, 
and that the route which the trees have to follow is often cir- 
cuitous, and in some pJaSes almost horizontal. 

Where large bodies are moved with sucH velocity as has 
now been described, And so tt^mendous a force of course pro- 
duced, every thing hind need to be done with tlie utmost rcgula- 
rity ; every obstacle c^efulljjf removed tliat can obstruct the 
motion, or that might suffej^ by so fearful a collision. E\cry 
thing, accordingly, with regaid to launching off the trees, is di- 
rected by tclegraj^iic signals.^^ All along the slide, men arc 
stationed, at diflferent dis^nces, from half a mile to three quar- 
ters, or^more* but so that every station may be seen Irum the 
next, both above and below. At each of these stations, also, is a 
•telegraph, consisting of a large boarc^ like a door, that turns at 
its middle on a horizontal axle, Wlien the board is plated iqv 
right, it is seen from the two adjacent stations *, when it is tui*n 
voj. vT. NO. IS. <rnTL 1822. / 
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ed horiRHitdily) «0fiiie <if the.gOQUiid, 

it is inv^k from bodt. When die fereei » hnia^^ fnm 
top, n «gnal is made, ti^'bnapd up«i^; die Wae 

is Ibilow^d die rest, and thus the infoitinndeB is conveyed, 
almostrhtttaBtaoeoudy, all along the dide, that a ttee is nosr on 
its '«^ nod by^ to any (me that is stadoned on die idde, 
even to those at a great distanoe^ the same is amtoanoed by the 
tn<ld<^ of the tree itself, Vthhdi heixmies always lovder and 
Icm^ ; the tree coiii |4 ui sight when it h perhaps half a mib 
dbtant, and in an iasumt after shoots past, with the noise of 
thunder and the ra^^ity of lightning. As* soon as it has reach- 
ed die bottom, the lowest teS^ajdi is turned down, die sigoal 
passes along all the stations, and the workmen {it,the top are 
informed that the tree has arrived in safety. Another is !>at 
off as expeditiously as possible ; the nunnent is announced, as 
before, and the same process is repeated, dll all the trees that 
have been got in readiness for that day have been sent down 
into the lake. 

When a tree sticks by accident, or when it flies out, a sig- 
nal is made from the nearest stadcm, by half depressing die 
board, and the workmen from above and below come to assist 
m getting out the tree that has stuck, or correcting ai^ thing 
that IS wrong in the slide, from the springing of a beam in the 
slide ; and thus the mterruption to the work is rendered as 
short as possible. 

“ We saw five trees come down ; tihe place where we stood 
was near die lower end, and the deiihvity was incoouderable, 
(the bottom of the slide nearly resting tm the snrface,) yet the 
trees passed with astonishing rapidity^ The greatest of them 
was a spruce fir a hundred feet Jong, £6ur feet in diameter at 
the lower end, and one foot alf the iqiper. ^he greatest trees 
are those that detscend with the glreatest rjipidity ; and die jrelo- 
ci^ as well as the roaring of diis one was evidendy greats 
than of the rest. A tree must be ^ly large, to d^ceitd at all 
m this nttnner ; a tree, Mr Rupp informed us, that only 
half the dimenmons of the preceding, and thetefoie only an 
eighth part of its wdight,. would not he able to make its wa/ 
flroui the top to the bottom. One of the trees that wc mw 
bri^eby some accident into two ; the lighter part stoppe^Tmost 
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a^d the i!4bt)$aiiiing part eame to ie»t soon 
Thb i» a vaiiuilile feet : it appears frtto it that the friction y 
tot in paioportbn to the httt becomes relatively le^s asr 

the weight itoreases, eontr^ to the opnion that is generally 
received 

** In viewing the desetfni of the trees; my nephew imd I 
stood ^tiite close to the edge of the tmugh, not bdng more in- 
terested about any thi^ than to experience the impres^on which 
the near view of So singular an object miist make on a specta- 
tor. The noise^ the rapidity of the motion* the magnitude of 
the moving'body, and the force with which it seemed to shake 
the trough as it passed; were altogether very formidable) and 
Conveyed m idea of danger much greater than the reality. 
Our guide refused to partake of our amusement ; he retreated 
behind a tree at some distance, where he had the consolation to 
be assured by Mr Rupp, that he was no safer than we were, 
as a tree, when it happened to bolt from the trough, would ofc 
ten cut the standing trees clear over. During the ^hole time 
the slide has existed, there have been three or four fatal acci- 
dents, and one instance was the contojuence of excessive teme- 
rity. 

I haVe mentioned that a provision was made for keeping 
the bottom of the trough wet ; this is a very useful precaution ; 
the friction is greatly diminished, and the swiftness is greatly 
increased by that means. In rainy weather the trees move 
much faster than in dry. Wd.were assured t|iat when the 
trough was every where in its most perfect condition, the wea- 
dier wet, and the trees* very large, the descent was sometimes 
made in as short a time as three minutes. 

The trees thus brought down into the Lake of Lucerne 
are formed into^refts, and floateft down the very rapid stream of 
the Reoss, by which tfie lake Uischarges its waters first into the 

^ ,, .,iy I .. - I - - I - . 1 1 I .r- I - 

• Thi^laot i)as becnf long Oom, the launching ot veasels. “ Sbipbuild- 

W,’* M* “ give only a elope of ten or twelve lines per foot to the 

planed on tvhich vebseld are launched.” This declivity, which is sufficient to put 
masses in motion, in spfte of the resistame of friction, is too small for 
weights 6f moderate magnitude. If we wish, riitiefore, to suppose that the fric- 
iUcKi of two bodies are proportioned to their weight, it is ncccssaiT ibat the djlfh- 
tenee between their weights ehonld not be very great.” — Bp. 
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Aar, and then into the Rhina^ By this conveyance, which is 
all of it in streams of great rapidity/ the trees sometimes reach 
Bask, in a fe^ days after' th^ havfe left^ Juuceme ; there 
the mijfpiediatc cotteem erf the Alpnaeh compmiy terminated. 

continue to W navigated doMm ^tlie Rhine in rafts to 
Hommdi and are afloat in the German Ocean in less than a 
month from having descended fiom the dde of Pilatus, a very 
inland monntain, not less than a thousand miles distant* The 
late jSnfperor of France had made a coihract for all the timber 
thus brought dowA. 

From the phenomena just described, I have deduced several 
conclitsions, of v^hich at pi^escnt I can only give a very general 
account, without entering into any of the mathematical reason- 
ings on which they rest. , 

“ 1. The rapidity of the descent is so extraordinary, it is so 
much greater than any thing that could have been anticipated, 
exceeding that of a horse at full speed, nearly in the ratio of S 
to 2, that the account seems to tread on the very verge of pos- 
sibility, and to touch the line that divides between what may, 
and what cannot exist. The same question, therefore, I have 
no doubt, has occurred to many that occurred to myself, when 
I first heard of this extraordinary phenomenon. 

** Is it possible that even if there were no friction, and if ^ 
body waa accelerated along the line of swiftest descent, from a 
point 2500 feCt above another^ and horizontally distant from it 
by 44,009, ^at it Could arrive at that lower point in three or 
even in six minutes ? This was the first question that occurred 
to me, and at a distance from books as iVas then, and in no con- 
dition to undertake any nice or difficult calculation^ I could only 
satisfy myself by a rude approximation, that there was nothing in 
the reported circumstance thal was without the limits of possi- 
bility. Had the result of the calculo^tion been contrary, I 
shoqld not only have disbelieved the report, but I should have 
doubted the testimony of my own sg;>^s. , 

From a more accurate calculation I find if friction 
nor resistance took place, and if the moving body was allowed 
to take its flight jn the line of the swiftest descent, that it would 
d^ so in less thj»i sixty-rix seconds. This is the minimum then 
of time, and may rest assured, while the laws of nature con- 
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tinue the i>ame that they are now, tliat no body, ui the circum- 
stances just described, can perform its journey in less time than 
the Urbove. 

]&at though the descent bf the trees at Alpn^h Contains 
nothing inconsistent with the acceleration of bodies by gravity, 
it is not to be recondted with the notions concerning friction, 
that are usually received even in the ^ientific world. 

It is common to consider friction as a force bearing a certain 
proportion to die w^ght of the body moved, and as retarding 
the body by a force proportional to its M^ight, amounting to a 
fourth or fifth part^ or when least to a tenth or twelfth part of 
gravity. A body, therefore, that was descending along an in- 
clined plane, \K^uld be accelerated by its own gravity, minus 
the force df friction, a constant force that increased in propor- 
Ition to the body. 

“ Now, in the present case, it will soon appear that the re- 
tardation is vastly less than would arise from any of these sup- 
portions. 

Supposing it to be true, that friction in a given instance 
{the surface, the inclination, and the weight, being all given) 
OjCts as a uniformly retarding force, I have found that a body 
sliding along an inclined surface, under the acceleration of gra- 
vity, and the retardation of friction, will be accelerated, so that 
It will have at every point the velocity that would be acquired 
by falling by its own gravity from a line inclined to the horizon, 
that is drawn from th(» point where the body began to move, 
and that makes with the horizon* an angle, the^uangent of which 
is the fraction, that ^denotes the ratio of friction to gravity 
The velocity of the moving body is therefore as the square root, 
of the portion of a vertical passing through the body, and reach- 
ing up to the line just mentibrjed, or the line of no acceleration 

As the trees at Alpnach enter the lake with a considerable 
velocity, it is eviderit that the line of no acceleration^ drawn 
from tlje top of the slide, dbes not reach the ground at the point 
where the dide ends, biRws then still considerably abo\c tliesiu- 
foce ; 4he tahgenl, therefore, of the angle which that line makes 
with the horizon, is much less than There is reason to think 

that it docs not in leality amount to } of this, and ib therefoie 
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jbss'than tt folldws^ that dte fHdtloIri dial trees 
in the slide is than one-fiftieth dP thdti'Sreight. 

Now^ .pcm what can we smal! proportio&^at 

friction ifi this institftce, foeersiol^e wdg^t^ iolarise F* It is 
not ^the suriy^ hate a gteat sindothness or a fine polish. 

tyi Ibti^ trough itre coamly 4bessed with the 
adzef^^'imi^'tytsA 'Was rfot even the preoauiiim 

taken shaking the grein df the wciod He downward, txc toward 
the ddSivlty. It was So in the tree, bnt^not in the ttei^ which 
oonipoSed itie slide^ ^It k not that aOy lubricating substance, 
oil, grease, soap, or black-lead, is interposed' between tbrfr sur- 
faces. JVater is the only substance of this kind that ia, applied. 
We have fir rubbing on fir, which is supposed a caste remark- 
ably unfavourable to the diminution of friction. It cjan only 
arise, therefore, from a principle that some mechanical writers 
have suspected to exist, but which was never before, I think, 
proved by the direct evidence of facts, namely, that the Jbree of 
friction does hot increase in the proportion of the weight of the 
rubbing body, so that heavy bodies are, in reality, less retarded 
in their motion on an inclined surface than lighter lx»dies. 
Thus, the whole of the phenomena I have been descrilang, 
tend to provfe, especially the fact I mexnioUed, that heavy trees 
made their Way more easily tbatt light ones,' and that a tree 
must be of a certain magnitude to make its way to the bottom. 
Priction, therefore, does liot bear even in dte same materials a 
given ratio to the weight, but a ratio that evidently decreases 
as the weight^^Jnereoses; so that, in a fir of ordinary rize it is 
ic)> VO? length it,is betwe^ and 

According to what law this change takes place, it Would be 
most useful to investigate ; it is an inquiry for thoise engineers 
who have strong machinery an^ great power ready at com- 
mand. 

I must observe also, that I strongly Suspect ilM Iriction 
diminishes with the velocity of the moving or sltdUig body. 
That it passes all at once when a body begin# ^ move, to te 
only half of what it was when the body was at test, it quite 
certain, and is proved by many experiments. It seems to me , 
mot unlikely that the same progress ^ntinues as the motkm be- 
comes greater. Perhaps in as much as friction is concerned) 
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M l^Benedi by <be volodty, and tht? poet was not 
so ftr nristaken as he; is g^evally supposed* to be, when he 
8(ddi,of his heroine , - 

>' ,|llB v«i iatScM wgetisn**' nspom v^daaet 
GjEilmin^ ^twteros cuitsu iiesistet arista. 

Howw^r tbai be» hate a stri^ng example heve of the ^nger 
of eonoludiog in vamy of r^iiSi^sMrches of laechani^^s^ ex- 
pormenia made on a small s^ide to the practice that is to be 
proceeded on in a gjeat one. It requires some atte)jtion to 
enable us to discriminate between the cases where we con safely 
proceed from .smdyi' to the great, and those in which we 
cannot. A man, from finding that bodies of a pound or half a 
pound are in equilibrio when their distances from th^ fulcrum 
ore inversely as their weights, might, without* danger of error, 
*transfer the conclusion to weights of hundreds of tons, or to 
whole planets, were it possible to make the experiment on so 
large a ^ale. But when he finds that the friction of a body of a 
pound, or a hundred weight, is one-fourth of the weight, he 
cannot, with equal safety, presume that the same will hold when 
bodies of immense weight and size ooUie to rub against one ano- 
ther, There are many other cases of the same kind. In gene- 
ral, when our experiments lead lot tlus knowledge of a fact 
and not of a principle, there is caution required in extending 
the conclusions beyond the limjts by which the experiments 
have been confined. This is the case with the experiments 
on friction, where wo, know only facts, and have no prin- 
ciple to guide us ; that is, we have not been ^ble to connect the 
facts wbh any of the^known and measurable properties of Ixidy. 
In the case of the lqjrer,^we have connected the fact with the 
inertia of matter, and the equality of action and reaction. We 
have, therefore* a right to repose confidence on the one, wben 
extended, tbotigh not on thg other. 

friction belongs to the cases in winch great caution is 
necessjjwy in extending the conclusions of experiments, is indeed 
most $trongly».evmced the operations that have now been dc- 
scribiSd, the^result of which is such os could not have been an- 
ticipated from those experhnents. The danger here, however, 
b quite of an opposite kind from* that which commonly takes 
place in siidi instances. The experiments on the small 
usui 41 y repre^mt the thina a^ more easy than it is, upon the 
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and engage m in att^onpta that ptove atx>nivia» and at^ 
^owed by disappointments aad eyen ruin. In the present 
case, the c^et^ents on the represent the thkig iks 

more difSdiw than ttSu^^Wgtesit one it iji^lbimd to be, 
mid iemi uSj^ by an eiRtor, the diretst opposite ^ the last, 

to be'^lmprac^ieable that may be carried into 

effect e^. Had the ingelnous inventor of the slide at 
AtpnaOh "been better ^quainted With the received theories of 
ftictionl^'nr the experiments on which thay are founded, even 
those thjit ore the best, ^ and on the greatest $cal% such as those 
6f another most skilful engineer, M. Coulomb, or had he jdaceci 
more faith in them, he would never have attempted tho great 
work in which he has so eminently succeededi” • " 

Observations on the preceding Papei 

It is much to be regretted that the editor of Professor Play- 
fair\ works did not terminate the preceding interesting and 
valuable paper' with the second paragraph of p. 345 In the 
succeeding pages, the distinguished author maintains, 1. That 
the phenomena of the slide are incompatible With the recent 
theories of friction ; 2. That Blr Rupp, the engineer, would 
never have executed that great work, had he been acquainted 
cither with these theories, or with the experiments of Cou- 
lomb, 3. That heavy bodies are less retarded by friction on an 
inclined plane than lighter bodies ; and, 4. That he strongly 
suspects that f|cictjon diminishes whh the^ velocity of the moving 
or sliding body/ The two first of these conclusions are evident- 
ly incorrect, and founded on an oversight of the author ; and 
the two last have kmg formed a part of thi^ received theories on 
friction, and have been deduced from actual experiment. 

On the evening upon which Professor Playfair read this paper 
to the Royal Society, the wnter of this note reminded him of 
Couloinlfs beautiful di^ctwory, that when tlie touching surfaces 
were small compared with the pressure, (which was obviously 
the case with the trees of Alpnach,) tl^ frictior^ dirninisJied as 
tJw velocity increased; and in our brief notice of the paj^r in 
Vol. I. p, 198. of this Journal, published during Mr Playfair’s 
life, We remarked, that tlie very singular phenomena described 
irflVIf Playfair’s paper, arose from 4h<^ diminution of 'friction 
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ia con&equenee of m mcreaso of velocity, and inay be x^arded 
m an experimental coD^Umation, on a Wge ^cale, of the ingo- 
nic^ia viewa of Couloinb.'” Mr Playfair intcKjided to avail 

himself of/lfaese hmt^ certain, as he repeatedly de- 

oliixed to pnnt the pap^ in the Tjpansactions of the Royal So- 
ciety of Edinburgh, till he had matnred his views on the sub- 
ject. f 

M. Bossut, so early as the year 1763 > had discovered that 
the fricfion was alvj^ys a less part of the pressure in large 
masses than in small ones; and had thas in some measure an- 
tidpated the discoyery of Coulomb. Some time afterwards M. 
Lan|b^ observed, that the resistance generated by the friction 
of the eommtmicating parts of an undershot corn-ihill, com- 
bined widt that which arises from the grain between the mill- 
• stones, always diminished when the velocity was increased ; and 
Mr Southern of Soho^ found, by experiments on heavy machine- 
ry, that the friction never exceeded ^’^th of the pressure, which 
IS even less than its average amount in the slide of Aipnach. 

We have been induced to make these observations, in order 
to shew that the phenomena of* the slide of Alpnach were in 
every respect consistent with previous theories and experiments, 
and to prevent any doubtful opinions from being prppagated 
under tlic sanction of a distinguished name. — Ep. 


Art. 'XVIIL^Aavi/n^ of Mtieorolt^ical Observation.^ made 
in North America by Dr Holyoke and Professor Dewey, 

The new volume of the Memoirs of the American Academy 
of Arts and Sciences, contains three series of very interesting 
thermometrical observations, which we projxise to give a brief 
abstract. 


1. 2>r Holyoke^s Observatiom at Sakmi during a period of 
, ' 'PhirtyAhree Years, 

The first series was made at Salem, iu Massachussels, by Dr 
Holyoke, with Fahrenheit*'s thermometer, and was continued 
witimut inierruption foe thirty- thicc years, from ITSJtf tp lijld 
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i|Kd|lH!re> Tjiei (4wiRrv«t^s were mode „^Hr ^mat Ml*y» at 
8^ A. BOOD, at jninset, and at 1*>^ M. 

Hw Ib^bi^edag Ttdtde oaftaint d|i^n^ xtSOBt^ andaiuQiai 
remlesi dedtHsed faum^tncm di»erratj;s^ 


•* Xfjl^gttadea^iil^ -( - a*4i‘3'^''1')^«staf Cneowteh. 
T» ^ ■ ■fto'aprao^Korth. 



Years. 


January, 

#089 

Mean of 8^ A-lifc WA>2^ 

If oUest day in 

Fetaway, 

#963 

MfeancfKoch^ 554? 

33 years, 101* 

March, 

<35.381 

-Hr- of Sunset, 48.56T 

Coldest day, »- 11® 

At»4» 

4&108 

— lOkp.M. -M..316 

pfJmce the great- 

Mttjr, 

5e.T#r 


est range is 118® 

June, 

6?.«18 

Mean of Winter, 87. 50^ 

Hottest 1793 

July, ^ ♦ 

88.011 

-H*— ^ Spring, 

Pot4wtlil^, 1818 

August, 

70.588 

Summer, 69.84 


September, 

68.702 

— — Autumn, 51.3p8 


October, 

51.14H 



K6\ ember. 

40.0141 

Mean of Spring and Autumh, 

48*.679 

December, 

30.179 

— Winter and Summer^ 

48 671 


Aamtal Mean 
of 33 Years, 48.6t8 

Tln^ mmn tempisratitre of (^e parallel of beiog thuts 

estaUlshed by the mo$t rigcaxma and long continued obserya- 
tiofn to be 48®, 68 *, it will be Interesting to compare it with a si- 
radar parallel in the Old World. Rome^ which is placed m 
I^at. 41® S3', approaches within 40' of the parallel of Salem, and 
will therefore serve for raakmg the comparison 

^ Lat. 

Maa» Tem|)«ranm» dfSaiem, in the ifqw World, 4f® 33" - 48®. 68 
Mean ^Temperatute of Heme, in the Old World, 41 53 - 6a44 

* Difference. 11*. 76 

This result will, we trust, set at rest for ever the ridiculous opi- 
nion that the Old and the New World Ijave the same average 
temperature 

It IS worthy of remark, that Dr ri[olyokesls observatto|es giv e 
the mean temperature of Salem considerably less than ^at of 

— 

* Dr Holyoke, and other scientific indhidusb of the AineHifSIsn Acadenjy, arc 
of opinion that thie result errs rather in eorcets than m dcJiAit^m cOnaequehcc ot the 
Tieat re#e<?tcd ujion the ihcrmomeitr from the iiorU^ wall of the ^tieet.— Sec Afc- 
mtm Ameu Acad \ol. iv. p 386 



North ^meric& Dif Holyoke and Ptofbusor De'^cy Sfifl 
Cambridge in MassaohuBsets, which is nearly in the same paraU 

4s*»s3' mm 

|«6a 

As the ob^rvations at Cambridge we^ made only for iwo years, 
the mean temperature df the parallel of 40^, whidb Humboldt 
makes 54^50, must now be reduced considerably. 


lei, thus : 


Mem 


A 




^ Prq/kssor Dewey’s TTiermometrical l)bservaikm Jbr Five 
Yearh\ a/t Williarmtown^ Massachm^^, 

ThCjie observations were made at 7** A. M. S*' P.dtf. and 9** 
F.M. • 

IiWigitttd^ of WUliatnston, - 73® W. 

Latitude of ditto, . - . 4r3(yN. 

Height of ditto above ihe tide«water of the 


Hudson at Troy, 

- 

- 

1000 feet. 



1816, 

1817, 


1818, 

1819, 

danuaty, 

21®. 03, 

20®.8l 


20®.2(» 

28M4 

February, - 

26.16 

15.10 


1L94 

27*73 

March. 

29.36 

28*55 


31,23 

25.8$ 

April, 

42.68 

4S.77 


39.09 

42.19 

May, 

52.81 

54.31 


53.59 

55.30 

June, 

60.64 

59.67 


69.50 

67.22 

July, 

64.64 

07.40 


71.25 

70.31 

August, 

64.89 

66.47 


65.95 

6&99 

September, 

55 0| 

58.68 


55.60 

6401 

October, 

4a42 

.45.06 


48.11 

46.31 

November, 

39.73 

38.79 



38.21 

Dceembeir, 

2J.71 

27.02 


22.03 

25.07 

Animat Meana^ 

4|4®.35» 

43®.79 


44M9 

46‘’.61 

Mean Temperature for Four Years, 

- 

. 

44'’.73 

Mean Temperature of Three S|)nngs for 1816, 

- 

47®.20 




1817, 


47.11 






^ - 


1818, 


47.18 







Mean Temperature of Springs, 

4r®.2i 






Inch. 

Meau of Barometer, 1S18, 

• .» 



29,14 


— 1919, 

• « 



29.18 



5SS UccowU ^ Meteoroiggiml Obtervations madf in 

EwpervsmUj^ meertarning whiek ikret jffotttv qf ^ Jkq/ 
give a Mean neeo'eH iht> Tetmi^fihiiire, 

fkm I8t0 »d 3L^f, ilk aa^aiti iStm 

isf the be made with the thefmo- 

meter) bbt^ a to the ituc mean tem* 

peratimie, lel&rder to do iMa, the thermometer 

twetity4b|^ times each day, oi^ once ev6r^ hour, during thirty 
days, si^mfhtent times 0 f the year, and he obtaim^d the Jbllow- 
ing results: 

Mea^ f)f sV^servatiofiB during ^ach hour of 30 days, -> 

- of A. M. and S»» A. 4i%M 

— ^ Of highest and low^t, |S?.e<S 

— do« do. inoans, • - • • - ^ - 42.09 

— ~ about sundae and sunset, - . » * 40.39^ 

— . ofS^ A.M.1*»P. M,aiid6*»P.M.* - . 4&00 


Hence Profei^ Dewey concludes that 7^ A- M., S*' p. and 
9** P. M* Baik best three hours of observation. 

With tb0 interesting data furnished by Professor Dewey, we 
were naturally anxious to ascertain whether or not the hours of 
10^ A. M. and lO** P. M., as recommended by the Meteorolo- 
gical Committee of the Boyal Society of Edinburgh, and first 
employed and suggested by tlie Reverend Robert Gordon, as 
an approximate result to the mean of the highest and lowest 
during the day^^ yjfere such as to 

The following are the mean of the Jiv^ senes of observations 
made by Profess6rT>ewey : 


Mean of 10*^ A. M. * Mean of 24 ObServoUons, 


and 10*^ P. M. 

1816, March 23.-29. 

37^6T 

April 1.— 5. 

41.48 

July 23 27. 

63.46 

October 28.— Nov. 1. 

48.65 

IblT, Jan. 6.— Fab. 6. 

16.10 

Mead of 2 ObserVotiona at 10^ 


A. M. aad 10*» P. M. 

41^.45 


qf one every hour. 
39^05 
41.79 
47.69 
U.U 

MAttofaibh. , ' * 

sarvatiOit#, 4I^S0 


Thife must be consido«idl in a very extr^Dordinary one, 

•IS thalNaan of lOl* A M- and 10>» is within i^^thb of a 


projioscd by the Philosophical Yortt. 
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degree of die true m&ati deduced from 24! obsOnratioos ; atid 
lienee we am 4ed to ft which we consider as of very 

^ % mean ^two 

a/nd JO^ nearer an^ two 

cbsefvatUm^ to tiie Tomn qf^ mic&imum and minimtnn^ ae Mr 
Qirrdm Jmndit to be} but it^ie nearer than ^ mean 
the MAxmvM and Mi^vaoHf ihmselvee tb the trm temperature 
qfihe day^ and even nearer ^n the mean qf mjf clbser* 

vaHane. '* ^ 

If these remarks should ever mceW the eye of " Professor 
Dewfe^f we trust he will adopt the observations hf 1(P A. M. and 
ICf*^ P* M., not only saving the trouble of ^5 observations 
in t3(j0 joar, but as givmg the in<^ correct mean result. 

As it would 'W dearable to possess a series of observations 
made in Sco^and for every hour of the day, for a small number 
of dkys, we beg leave earnestly to suggest such a series of 
eitpfetimenls to some of those active meteorologists who have 
undertaken to keep regular registers of the thermometer in 
Scotland. 

D, B. 


Akt. XIX.— qf Natural Ice-Houee$ in CpnnecticuU 
Bjf Bbnjamin SfLLiMAN, Ptofcssor of Mineralogy in Yale 
College *, 

That ice is perpetual in some climates is notorious. That 
It is so even in those of the Torrid Zone, upon mountains which 
rise to the height of three miles, is also well known. It is, how- 
ever, a rare occurrence, even in cold climates, that icc is perennial 
on groupd which posses^ no more than the common elevation. 
^ iilstance of this kind has, however, recently come to oiu' 
in the State of Connecticut, in the town-* 
ship of M^ideh, im8«way between Hartford and Newhaven. 
This natural ice-house is situated in about 42® of north latitude, 


^ Av^ericit^ i\ p t7t. 

* 





Prof. tee^So*»m in Cm^wHeUt. 

rnteAy tireofy mSm tbim tfaa at Uuai^eiNttioa af pir»*' 

ladUy ^ mows tfaiMa tw Jitia^kw^jwl^^^ ’ 

TIui eonii^ to a py. tea^ 

sastiea^ sail to' toav^d ^bttoKn 

fbiabt aad^fioat 

sitsabepi^^^^mi^^ $tii p»id}^usia^ ;ltv^ oi^toi' ibna nantoar 
pred^oipP^gl^^ nraxe toagments «€ itocfes,' 

tor ▼an(»a(^;Ra^ fixna Aat of a toaildi atone to of a utolagtor 
These fi^i^g^ents are thn detritito tor debris^ diese moiitotoins, 
and ev^ <niein die teftat a^uakited with sudl Ooutitiito|>^itoows 
haw mu^ tbtgf alVaya aboO^ with ^ililae imuis. t 
In sufl^a ditfle, the nt^toral Ice-Hotee in qaeatjon to^^imted. 
On die w»ilto<westem oide tbere is a tpip tof na|;od per* 
pc»di»ilar totdt^'ifrluoh, wridi the slo^ag ydld|(ld^^ Bas^jip* 
pears ^ he four htmdred feat hi^^ the patati^ iiid^^mkeh 
forma thtfodier ade of foe defile is psrobah^ above foi^ foet 

but it itoes abruptly on the east^ sido,' and is covet^on 
the other by 'itood> wrMoh occupies the , narrow valley alto- This 
valley, torfoereovor choked^ in an astomahing degree, with foe 
ruins of the contiguous Uiounttoin-ridge, and exhibits many frag» 
ments of rock which would tiS a huge room. As foe defile is 
very narrow, these fragments Jhave in thfo* fall been arrested 
here, by the low paredlel ridge, and are piled on one another in 
vast confusion, formh^ a stoies of cavities which are tituated 
among and undto^ these roolto Many of tliem havexreposcd 
there ftar ages, oo appears from the fact that Small trees, (the 
largest that the scanty soil, accumulated by revolfoig centuries, 
can suj^r t), are now grtowmg on some of thele fragments of rock . • 
Leaves also, and other v^etable rem&ns, have acothaulated 
among the rocks and trees, and choked the mofitito of many of 
the cavities among the rmna This d^to, thus "narrow, and 
thus oocuf»ed ly forest, and by rocky ruins, pmi nearly i^rtb 
and south, and to comfdetely impervious to fo« sua^ rsys^ ex* 
cept whmha is near tita meridian. fodeed, for ato |itoury 

he looks into thto seduded vrdky t but foe trea% aiUdi^ xo^, 
and tiia 1:Uck beds of leaves^ semrOely patibst'htobOama to 'ecake 
the slig^est impressioni . 

It is in the cavities, health the ntoiito af> rodm already de- 
sen^,' thtol^4|he toe to fon^ad. The descends a l*|^to 
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tbo saulh» aiid k small appears to liave fcsnoiad a ehafnnel 
among tim mi well ccmsi^datea^ mi 

in ^ a stream of ice- 

c^d Va^lil^lssue &nm This fact has been known 

t6 jdie |>eople erf the ^geoeranoin^ and flio 

yputh have, ainee the inddle <rf 4ie Iasi eentnry^» aeens^ 
tomed to mott to^ this ht parties^’'fot and to 

drink th^ watersrof the ccdd-jfloi^ring brook. 

lirii^on the SSdTof last duly (18^1)^ in the afternoon of a 
very bot day, when the thermomAer wtis probehly as high as 
85® ][^ahr., that, under the guidance^ of Dr Hoi^, we entered 
tiiis ^fter arriving among the trees, and in tib imme- 

diate idejniiy ^ the ice, there was an evident chilliness in die 
^ a3i|r;^ and, vety nii^Hhe ice, the air was (compared with the hot 
atn^t^het^ which we had^st left), rather uncomfortably cold. 
The Im was only partially viisible, being covered by leav^ and 
screened from view 1^ the rocks ; but a boy de$ 0 j^ding with a 
hatchet, vsoon brought up large finn massea One of these, 
weighing several pounds, we carried twenty miles, to Newhaven, 
where it was exhibited to various^ persons, and some of it re- 
mained unmelted during two succeeding nights ; for it was in 
being on the morning of the third day. 

The local circumstances which have been detailed, will pro- 
bably account for this remarkal^ localUy of ice, and scarcely 
need any illustration or comment* 

This IB not the only instance of the kind existing among the 
trap rocks of Connecticut. There is a simil^ place seven miles 
fmm Newhftv^, nt&r the Middletown Road, in the parish of 
Nortfafdrd, and township of Branford. The ice here also, 
we are assuxud), endures the year round. This place we have 
not visited, but we 'are asiHired that it is at the bottom, or on 
the deeU^y <rf a^ trap ridge. Several years age, we had the 
ice erf thfe plaGe brought to us into Newhaven, in the hottest 
weath^'of iaid»sii«iitner. like that of Meriden, it is very solid ; 
buft^ idso, soiled with leaves and dirt ; and al- 

though it i$ unfit tobt^pUl into liquids, which arc to be swal- 
lowed, it is as good aa any ice for mere cooling. ^ 

It ia pei^haps wo$^y^>|beh^ mentioned, that an artificia]^- 
hot|i^ within the of the ^vritcr, is ritUated on the 
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t^of a ri(%e of twp ia -CoBBOctioot. Ti^^exeavatioft 'was 
|pa^« «iBply) by jrauiovii^i lofM^Mec«t Bf rocky vbich 
areviiatc pi]«d bi 

meats of very ama}! !boso ]^bees th« 

^ hi tb«^5nnjitp«|^i^ of heat than i^e 

gvonnd if tel i A^^ 'auiTqgniiSs ItSe-honGeat £ae th« ice kei^ 
romi^ekah^iiim^ in elevate^ 4i@alK>i]jtie. Peihaps tiiiswill 

aid tis otf^lahiiiB^ the][^Nieiwnn^of die natural! ieMiOuaatf 

that ha^lMwn nmido^. 

It nmy not be ueeleps, biffore ^smisang this article, to »ien« 
tion, that the naof of an ice>house should be painted whiter and 
that it i^lPidd be thatdied with straw, baieath {he al^^ary 
woodooof The suifaoeof the roof thus becomes receding, and 
non*ab8orbing, and the substance non-condoetiii:^ in rSation to 
heat, We can spedt from experience of the efilcaey of thia ar. 
raiig^iaQijispjU ^ ^ 


Aet. qf a New and Portable Mthrioscopc. 

By John Mubkav, Esq. F. L. S., M. W. S., and Lecturer 
on Chemistry, &c. 

i»- 

The yEthrioscope which I propose to describe in the follow- 
ing papefp is not only extremely sensible, but is also remark- 
able for the mr^city of its construction, and for its perfect 
portability. * 

It consists of li Tower glass^ball B, Plate X. Fig. 10., re- 
posing in the cavity of a stand. This balh contains alcohol or 
ether tinged red, and is only about half filled wi^ Jidi4 A 
glass-stem CD, screws into this ball, or is adapts 4 to it by 
grinding, and its lower orifice pasees into the coloured fluid, 
say Jths of its depth. This hollow ’glass-tube, intp which the 
ringed liquid ascmids, carries the scale as tepic^aatod In the 
figure. The hollow brass sphericid cup A, semWs onjt'top, 
lUid appears in the sketch protected ]by lEs fid. ^ The 
bdil bi which surmounts the tube, is screwed on in the cup, 
or ground to fit its extremity. The instrument is then com- 
plete, and so soon a.s the Ud is end the sm^tJiali 

i.itltMdd in the cup, exposed to the sky, coloured Iwidji^ril 
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ri«ej ifi tbe tube, and its height be determinecl by the attadicd 
scale* On repl^ng the effect k e\t*mgukhed* The 

radiaticHi of the sentient-ball to the 

heayerfs ii tll^^early ^ 

Wlien the observation is e$»qaplked, the uppr ^a3s-baJl is 
taken oft^ and thered'ter t|*e sphericai cup. The tube with its 
scale is then i?emoved from the lower balb which hkt being 
secured a sto|^r^ the whole'^is put up in a small case. 

It is evident that die dEthrioscopc now descrilied, is easily 
converted into a Hygrometer;— -for this purpose it is merclv 
necessary to unscreW the hollow spherkial cup, aOd co\cr the 
sentient bftlf witli muslin or a bit of tissue-paper, and» the in- 
stant thk is moistened, the coloured flukl will begin to ascend 
from below. 

By merely coating the lower ball with China ink, or gilding 
it, the instrument becomes cither a Photometer or a Pyroscope. 


Art. XX t. — Description of a Copper Battle-Axe Jbimd In 
Ratlin Bog^ and noio hi tJic possession of Avdklw W\d 
DK iL, Esq. F. R. S E. * 

Xn carrying the Cnion Canal through Hatho Bog, on the 
estate of Bonnington, and county of Mid-I*othian, it was ne- 
cessary to execute somCjVery deep cutting at Wilkie’s Hill, at 
the head of the bog. 

After descending through nine feet of and mrn feet 

of sand, the workmen came to the hard, black till-clay ; and at 
the depth of ^/r)wr feet lielow its junction with the stratum of 
sand, they found the head of a Battle-Axe, of an imu«Hal klndl 
It consists wholly of pure copper. Its length is Jmir Inches 
Jive-t&nths and a hujf Its maximum l>readth, or the chord of 
Its cirqular cutting edge. Is three Inches ; and Its least breadth 
two ^tts cutting-edge is comjiosed as it were of two 

edgei^f different inclinations ; and as it has no provision made 
in the nieta! for the reception of a handle, it must have been. 


Readlbelbre the Society ofS^tlsh Antiqu(^e<t, Feb. 11. 1S22. 
Vpf,4 VI. NO. 1^. AFAtJ. 1822. A a 
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fixed by a string, i» acme o&er means, into the dell at Uie end 
pf die handle, like the Steiobattit^^ Sheliland. , 

The tnpmentatio^ of it i§i(m b Fig. U 

IS reduced to about , * •- 

•AsKa^lhe gKf^ >|iumh^of ancient b'® Museendr of 
the Antiijuetb^ there are very few which re* 

fbpsnt one in sh^ie wad'Strtictiire} and th^e is not 
one of Ufhich connsts of coppw, all irf them beii^ made «f 

a kind%f bronze «r bell-metal. 

Out‘of five of tfafige axes which have a resendibnar to the 
one found b Katbo Bog, three were found’ b Sc»tlamd. The 
first, which was discovered at Wattichton b East was 

firesmited to the Society by Mr George Bennio of Wauchtoii, 
without any description. Another, of less si;^ was presented by 
Mr Graham of GartmOTe; and the third, of intermediate mag- 
nitude^ was found m one of the fields whore the battle rf Largs 
was fought. It has several deep spfaeried hollows in b appa- 
rently produced by the action of some corroding material. 

The other two mces were found in Ireland. They were pre- 
sented to the Society by the Aeverend Edward Ledwich, Vicar 
of Aghaboe, and are described and represented in the CoUecta. 
nea ck Rebus Hibernicis, No, xiii. 

Although all these have a general likeness to the copper on^ 
yet they differ from it in many particulars. They all taj# 
much more rapidly, and their smaller ends are all less than 1|- 
inch ill breadth, being only two-thirefi, of tliat of the copper 
axe, although Aelr lengths vary from 5 to 7i inches. 

The axe discovered m the bog at Radio possesses a peculiar 
btercst, from the depth at which it was found. It must have 
been deporited along with the blue clay, prior to the formation 
of the superincumbent stratum ofi sand ; and must have existed 
^fore the diluvial operations by wlticb that sitratum was formed 
This Clinton of its antiquity is strongly confirmed by the pecu- 
liarity of its shape, mid the nature of its comporitioii. * 

Edinburgh, ) 

February 1822. f 
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Ant* made ed the Meujh 

clAgk YearelSWy 1817, 1818, 

1819, l^^l^iS^l. Ckj^mirin&ijfte^by the Rev. A. lleBBUx* 
F, R. ft Rfof^ssor t^f^^Btrondrtiy at Oxford. 

^HE following T4>le the mean degt^i!^ e6ld and 

heat for every month in the years 1816, 1817, 1818, 1819, 18SI0 
and 18Sa, at the RacJdifFe Observatory^ Oxford, Lat. 61® 45' 
S9''.5. The degrees of csold and heat ware ^rertaincd by a 
thermometer of Six’s construction. ^ 



Mean of Six Veais, 48.645 

' 4 

Mean Xem^erature, r^lculatcd from Dr Brewster^s Formula, 

- rr?s$l4co$, Lat. • *. . 50^44 

Diabrence betwe^ tlna formula and obtcrvation, 1®.80 

Mean Tcmpcarature ncoe^Ming *Q Maycv’a formula, 52*’. 15 
Difl^enee between |5|»:aiula and ob&ervation, 3^51 ^ 

The diflference between the observed and calculated mean tom- 
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perature will tie dinjinistied by the correction diKe to the height 
of Oxford ^bove the level of the iSHsk ^ ^ 

*Tfie following are tlic ^tiai^iea of^ilam fell \ 


\ attlxford 


.S^6, 

\ 

.5 m m 

tncheiTk. ' 

U,$^ 

» J.81T, 
1&18, 

• - • 

19.26Q. 

saoTT 

1819, 

» la «■ 


1820^^ 


It.fSI 



3^1 10 

Mean Quahtityof Rain 
for Six. Yoars, 

J il.Tsi Inchci,. 


The funnel which reedhres the rain is on the rcx>f of ihe.eastern 
wing 5£ the Observatory, and is about SO feet^above tHe ground. 


Art. XXIII.— respecting Mr Bahuow's Ncm Discover 

fieS on the Meignetism of Red Hot Iron^ 

IVJlji Bablow of the Royal Military Academy^ in the prose* 
cution of the magnetical experiments in which he has been for 
isome time engaged, has discovered another curioub property, 
which deserves to be recorded* 

The first object of these expenmen t>s appears to ha\e been to 
determine the relative magnetic power of different kinds of iron 
and btecl on the needle, and his results^, connected with this 
determination, are a$ follows, viz. 



'Prd, Power. 


Fro* Povier 

Malleable Iron, 

100 

Shegi Steel, soft, 

. 

66 

Cast^Steel, soft, 

74. 

Ditto, bard. 

* 

53 

Blistered Steel, soft, 

- 67 

Blistered Steel, hard, 

- 

63 

Cast*Stcel, hard, 

40 

^ Cast-Iron, 

- 

Si 


That is, the above numbers express the relative powers of these 
different metals in deflecting a magnetised needle from its natu- 
ral direction. Seeing that the hardest iron and steel liad the 
least power, Mr Barlow was next desirotts of ascertaitnr^ what 
this comparative power might bcs when heated in a furnace, and 
while ^b of tlie different spedmeiis were thus rendered soft. 

results in these experiments are not so uniform as in 
lb«t4^^^eding- It is remarkable, liowever, that the ntalleaUe 
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iron^ x&htidk he^s htf Jhr the greatest power when coH^ has the 
ieast of when keaied ; ck^ tliat the cast-iron^ which is the 
leasts pomeiif^ w)tm colA»/^ eitrongest when hot i the increase 
of str^gth ill the latter ime being nearly as 8 to 1. 

It was while piirsuing these experiments with Mr Charles 
Bonnycastle, that the singular effect to which have alluded 
presented itself It was observed hy both these gentlemen, that 
between the w1^ heaJt of tlie iron (when every species of mag- 
netic action disappears)", and the Uood-red heat (when the power 
manifests itself so strongly), tb^e was anvintermediate action, 
while the iron passed through the shades of bright red and red, 
which attracted the needle the contrary way to that when cold, 
or at the blood^rcd heat ; that is, if the iron and compass are so 
jX)sited that the north end of the needle is attracted towards the 
iron when cold, the south end will be attracted when the iron is 
red hot, and vice versd. ; but as the red changes to the darkest 
shades of blood-red, the usual power of the iron commences, 
and the needle is deflected the contrary way. Moreover, this 
negative attraction IsJLeasi in those positions where the naiural 
cold cdtracikm is the greatest^ and greatest where the latter is 
the leasif and greatest all m that position where the cold at- 
traction is zero ; that is, in the plane of no attraction, provided 
(of course) the needle is sufficiently near to the bar. The bars 
used in these experiments were 25 inches in length, 1 } inch 
square, inclined in the direction of the dipping-needle ; the dis- 
tance vary tog from 5 to 19 inches; but the nearer to the bar, the 
more obvious are the effects. In some of the expefiroents referred 
to above, the quantity^of the negative attraction exceeded 50"", 


Akt. ILXiy .^Practical Raies Jhr the Determination the 
Radii a Double Achromatic ObjccUglass. In a Letter to 
DrBitEwstEB. ByJ* F.W. HEttscHeL, Esq. F.R.S.L. &E. 

/ 

JfY Sin, 

As you suggest that a popular abstract; of the 'results of my 
paper recently published in the Trahsactions of the Royal So- 
ciety ♦ on the Aberrations of Compound TiCnses and 0kj<s«4. ^ 

* Part It, p, 




8^ * Mr H^r$qti4 Ofk Jichrmiaiki 

rua^ be«pf iwe to ihOise who, without maty hmg$ «lodk 
rf' niaiMstatical tafer a |^ti0dl 'titlwo!^ Vbr the 

the tdesa^»^^I i^shifc I th^ en- 
devour to Jay them hefeee^tlo^f^ imMma of 

your valuable JouatmJj dhlimcunihereid of aU a^bxmcal gym* 
bob*, imtgoi^ which no ardst ca» tm^under. 

am Wdi aware hoir^ femidable a barma is rabed 
against ^hdpovmenta st^^hiced by theoty^ by e^cprmsiaf 
in a. mainer uniutidll^bie to the many ;*and that, to the artist 
especially, the si^htiOf m algebraic fiwiwula ia hpt to excite a 
degree ©f invpliUitaiy horror, a tepugaance^to <scmt in e<nUact 
with it, >vbich no assurance of its'eorrectness or utiEly tm the 
part of its author is eap«61e of overcoming. FW ihH reason, I 
have been anxious in the paper itself to separate the* investiga^ 
tions from the results as much as possible, and to avoid the pe* 
dantryof presenting the latter in the abbreviated symboUc fo!in 
adapted only to the^former. At the same time, I am awai^e that 
this cannot ^altogether be adcomplished in'awork desdned almost 
entirdy for sdentific pmisal, and I therefore the niorc readily 
efobtace the oppcHrtunity you c^er mo. 

The first thing* essentially* requisite for an artist who would 
construct a refracting folescdpe by tegular rules, by any certain 
process^ independent of trials, is to know the materials he lias to 
work upcto. The refractive mid dispersive powers of the glass 
employed, or at least the pit^rtion of the latter, are indi$pen- 
sable data, apd must be obtained befoVe any calculation ftoni 
theory can b© thdlA The former is easily obtained, by grind- 
ing a small portion of the glass into a prism or Icna, mid ob- 
serving the deviation of the most luminous rays, or tim best fo- 
cus of the lens ; but the latter, I am sorry to say, is an element 
whose deteimination presents grett difficulties, at least when re- 
quired to a dpgree of exactnesSt snclr as the purposeaof the achro. 
matie telescope demand. In fact, the achnotnadcity of Sf double 
object-glass is itself so delicate a test of the adjustmepf of the 
dispcsmiv© pow^s of the lenses, that wg cannot es^pect to siucceed 
to the mquiml degree of inc^ty in ascertaining their ratio in 
any instance, without employing a mode of observation at least 
as delicate. However, as this difficulty bears equally upon every 
^lB!fi"stVnction of the telescope ever yet proposed, and as the best 
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fwvious to working their ghwses, make aofhe 
eifttimateoftfae ratio ckS Ihe dis^persive powers^ on which to ground 
a eateiilati«m^ tihe mdu^^uiteiont for their own satS^foction, I 
inayisitftuaaej^ die that a jknowledge of the dispersive, 

as well as refrslxstive' powers of the media, may be obtained, re- 
marking^ only^ that when an^ptician has the good fortune to 
meet with «^pan:<^ of glass from one mdting^pot, sufficiently 
pure^ftar his purposes^ ,it is well worth Ins while to bestow the 
utmost p^s on the aodUrate determinatic^ of this most import- 
ant point, l^his will require the sacrifice s>f no portion of hii» 
gloss eap{d)le of bdng used for large lenses, as neither the re- 
fractive tuoip dii^rsive powers of specimens made at on^ casting, 
can be supposed liable to such variations as materially to afiect 
hi$ results. A fragment cut from the comer of one of bis plates 
wiH suffice, if properly used, for all his wants. 

The imperfections to which refracting telescopes are phiefly 
Ikble, are well known to originate in two sources ;~the want of 
pr(^K)rtionality in the dispersive actions of glasses of difierent 
kinds on the differently coloured rays, and the spherical figure 
of the lenses. The former of these imperfections is demonstrably 
insu])cirabie in the ordinary case of a double object-glass, where 
only flint and crown glass are used. The best we can do is to 
work the lenses so as to produce the same compound focus, not 
for all the rays, for that is impossible, but for the two brightest 
and strmigest colours in decided contrast with each other. 

From some experiments on the colours developed by crystals 
in polarized light I am induced to conclude^ foat the colours 
we otight-to take painft to unite, in order to produce the whitest 
p 3 ssiblG pencil, are the brighter red, bordering on orange, and ^ 
that part of the spectrum where the blue is most vivid, and be- 
gins to pass into green. Supposing these rays perfectly united, 
M the rest will be nearly so, tod the two extremities of the s|)ec- 
trum will lioth deviate one way from the exact focus, while the 
intercalate portion will deviate the other, tluis producing the 
ph^ojpenon *alway» obsefved in well adjusted achromatic telc^- 
«#cope8 when thrown out of ‘J&Kais, via. a purple ^or lilac ^fringe 
surrounding the image of a* wliite object, ou one side of the fo- 
cus, and a green on the other. T his is the crite rion of a good 

^ PhL Ttans. WO, i- P- 



Hai|tjstm^t of tfae, foci ; ^tod to go beyoodjtiisi^sil,.^^^^ the 
lordioary matcrialf^iitemB hapdemv I ^ould 
to the w^ baa beeijr 

^pedbienr glass^ dn^ the^workii^* if isrorth 

: while ta bestow mayr^ui$;(especia}}yif be should he<ye caopjugh 
; for SM&JR^eadt^ to ^termine the ratio of the di^i- 

4ive «aid erownvglas expert- 

poi!$^8 of ^otimg them b^to a 

baying' the ratio of focal lengd^a of its 
.^xnpcntent lten$esj a»tteaiiy as^e cte giiess, in the proportion of 
dieird^)erskmif^ butiteaving^radier^, preponderance"^^ aide 

, of the orown or convex lens, and ibeii by degrees^ redut^og die 
oui^vature <^\one of the surfaces of this^ till he obtaina the near- 
«est (lOSisible approach to perfect achroniaticity, Le^ till the purple 
and green fringes surrounding^ white object on a black ground, 

" app^ in it as above described, when thrown one way or the 
other out of focus.fitaihg a pretty strong magnifier). Let him 
'them detei:^mc accurately, . the focal length of 

/each of *bia two Senses, and dividing the one by the other, he 
>wiU obtain- dispersive pivvers), on 
which he may calculato mUh ucurii^ in his future ope- 

nadonsi ^ If -he know the exact radii 4 >f his tools, he may at the 
same time determine the refracting powers of the media. 

Theise data once obtained, we aie prepared to determine from 
theory tlie radii of die several surfiices which, in a telescope of 
given focal lei^hy shall destroy that Jfnpcrfectioii which arises 
‘from the sphefidll jfigure. -sTliis problem is well known to be 
of the kind called indeterminate, or admitting an infinite variety 
of solutions. In consequence,, an unlimited variety of combina- 
tions of lenses, free from spherical aberration^ may be discover- 
ed; and to fix our dtoice among otheoiy is.a matter of consider- 
able delicacy, as well as im|X)rtance.»' Various constructions have 
been pi'oposcd by different writers. Th us, ^vD' Alembert has 
giv(m-<me, in which he destroys the spberie^i ’aberration, not 
imen^y fi^fays of mean refrangibilij^, but for Ihtm of all co- 
Ipurif however refined in tluK>ry, is quite us^ess in 

/practice,. a%^Also another ctmstrueUoit investigated by the same - 
author, the aberration of rays diverging from, a point 

pis annihilated, and the field (so for as the object-glass 
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i« iddiaceanaeA) Tendered et[ually perfect in every part/ Sndi re- 
be regarded as merely visbnary^ conecting in^ 
ttffiveiiienc^ "wriiieh ha^ «e^r been fdt in praciicei ^atid^ 
«ififlttisiied^6tber more^;esaentkl conditions. A much better con- 
stsptrctioa vm devised by Claimut, in whicli the two internal sur- 
faces are worked to equal radhi^ the om tonvdc/ the-other con- 
cave^ so aa to admit of the two glasses being cemented together, 
and thus avoid the loss of lights by reflection at two surfaces*. 
6kimt4Vht>^&vcr, itas empbyed in hk, Computations indices of 
refraction ( 1.600 and 1 . 55 )^higher, especially the latter, than 
what ^ are now oadly met with ; and when the average values, 
those -likely to occur most frequently, are employed, the con- 
struction becomes ima^nary for the more dispersive kinds of 
glass ; and within the limits for which it is real, the radii change 
so rapidly, as to render it difficult to interpolate between their 
calculated values ; so that this construction loses modi of its real 
advantage to the artist who is no algebraist. 

In the construction proposed in my paper, the destruction of 
the spherical aberration is insured, not only for parallel rays, 
but also for those which diverge from objects placed, at any mo- 
derate finite distance, so as to produce a telescope equally perfect 
for tcrrestrial and astronomical purposes. This is the condition 
introduced to render the problem determinate; but the advan- 
tage afforded by it, would not alone be such as to induce us to 
adopt it, in preference to many others which might be devised, 
were it not that the tadii resulting fmm it are such as to satisfy 
other and much more important prtictical ^hditions, which may 
be shortly stated ae follows. 

The curvaturas assigned in this construction to all the* 
surfaces are moderate ; more so, indeed, than in any other hi-* 
therto proposed on true ibeoretical grounds, for an aplanatic 
object-glass. * 

In tliis construction, the curvatures of the two exterior 
surfaces of the compound lens, of given focal length, vary witlv 
in extremely narrow lifuits, by any variation in either the refrac- 

\ 

• Should Di* Wollaston’s ingenious xnode of eentering glasses, by the reflected 
images, , ever come into general use (of ivhich, from, its facility and neatness, there 
can be littre doubt), this destruction of the interior reflections wUl, an 

3dvantft«rr. become d source of ineon\cnicncc,’ 
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tiy 0 or diep^v^ poi»rerd/dt 411 fikoly to oebur in^prcii^tteo; 
Tomarfafitfaie ^ glferds a aiirtplo ^m^ioal. jnxl% ^ipplU 

oa1)fe in yi^t^oaiy ontset^ for oak!tiklbi|; dio ^ilfvatstires in my 
px0pos^Mb&io£ ^edata$ inid roqubiogonly ^ tfteo«> 

]n6iii^«ith^di3h^ ev^y^aidst mutt bo^&miliary and^ at all ei9f«nits^ 
reindeii»g^}it 4i)6#iHnidyjim betwem ralsmkted 

y^ea. ^ tjliavo tj^ewn ia myip&pe^f AaJb*^ihubk o^ed^-^iass 
zffiS%e ^Jrm nberte^m^ promA&i th 0 radius ^tie 

asderkfr stis/im Snd of the jlS#wf 142, 

^ ^y%c«c7&9igr^gf 10.00, €tm{ ihs rad^i 

^ ihe inierior swi^ss hdng comfsukd^ from them dcda^ by tlte 
Jbrmuke gisoen in all elemmiary works' m optics^ so as ia make 
the focal lengths of the two glasses in the direct ratio ihdr 
dispersive powers. 

In thk Ocm^tru^tion, the anterior glass, or that which hr^t re- 
ceives the incident ray% is crown, and is double convex, of un- 
equal convexities, tlic flatter surface being placed outwards, 
while the posteriordens,^ formed of flint-«glass, is a>ncavo^onvcx, 
having its concave i^urface applied agaihst the posterior or most 
surface of the crown lens. The combination is repre- 
sented kt the annexed figure, where the four surfaces arc num- 
bered in the order in which the light traverses them, O Ixnng 
the object, and F the image formed in the focus. 



The rule here stated is givet^ only as approximative, an<l will 
no doubt be sufficiently exact for ordinary use; but when obj<*ct- 
gliJsS^oi^ value arc to he constructed, their radii 

must be yompiitorl more strictly ; and for this purpose I hi^vc 
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the rigorous formulfis^ Uiecon^ 
stlii)^;km:i^di^^ which mil be expl^dued preemily. 

• i< 3 e%, Aui^h^^ I»::ict;i^ aff<H^ed 

tioD^^is, tfaat^ the two '^t^xoaT' surfaces aj^oach in ^ldl cases so 
neat to^cotimdatsce, thal nb sexisij^ errcar can uii^ £rom n^^oeU 
ing their difference^ and * figuring^ thettt on equal radii*^ 

Jndeedv for a diapersite ratio ai tittle^ above the average^ they 
would ctnnrfde rigi(3^pbu$ly, ao^^thss coiniti»urfion would l« iden^ 
ti^l witht thit of CMraut? above men^ted ; and $o nearly is 
approach “to equality ^fetainod throaghodt the whole extent 
of the vacations in the dat% that even wheli'the disperave ratio 
is so low as 0.76 : 1 (a case alxnost useless to consider)? the dif- 
feioncO amounts to less than ^^^th part of the curvature of each. 
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H^adiel an Achromatic 

^he dimc»i$ions ixi the above Table are cmnputed on the $upi. 
position of the focal length of the object-glass being 10; and to 
adjust diem to any other assigned focal length, all that is 
quired is to increase or diminish the radii here set down, inf the 
propmrtion of the assigned focal length (in inche% feet, or parts 
of any given scale) to 10 parts of the same scale* 

When ^the refractive powers of the two media are exactly 
1,5S4 and lv585 (vribich are nearly their average values) respect 
lively, and the dispersive ratio is any one of the numbers in the 
first column, this table gives at once the exact values of the ra- 
dii required ; but when this is not the case, wo*must poceed as 
follows ; , 

Suppose (for cxample'^s sake) we would find the* proper radii 
for the surface of an object-glass of 30 inches focal length, the 
refractive index of the crown lens being 1.519, and that of the 
flint 1 .589) the dispersive power of the former being to that of 
the latter as 0.567 : 1, or 0.667 being the dispersive ratio. 

The computation must first be made as for an object-glass of 
10 inches focus ; and first we must determine the focal lengths 
of the separate lenses. To this end, 

1. Subtract the decimal (0.567) representing the di««peibivc 
ratio from 1 .000 ; and the remainder, multiplied by 10, is the 
focal length of the crown lens (in this case 10 x 0.433, or 
4.330). 

2. Divide unity by the decimal above mentioned (0.567), 
subtract 1.000 from the quotient, and mifitiply the remainder 
by 10, and we get fh6 focal length of the flint lens. In the case 

^ before us, ^ 1*7635, and 0.7635 x 10 4: 7.635 is the focal 
length required. 

We must next determine, by the tables, the radii of the Ist 
and 4th surfaces for the dispersive ratios there set down (0.55 
and 0 j 60), next less and next greater than -the ^iven one. I'oi 
^hib purpose we have 

R^ractW^ p<pcrs in Table, - 1.521 1.585 

Differcn<?es, ^ a005 +0.001 

the given refraction ol‘ the crown being les^, and the flint groat- 
cr,'^an iheir civcmge values cn winch the lahJt ib roiimlod 
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Looking out now opposite to 0.55 in the first column for the 
variations in the two radii corresponding to a change of + 0.010 
in'^ach of the two refractions, we find as follows: 

1 St Surface. 4th Surface. 

' For a change i=r 0.010 in the Crown, + 0.0740 + 1.00SO 

, For a changer: -f 0.010 in the Flint, 0.001 1 — O.^SS 

Bat, the actual variation in the crown, instead of -|- 0.010, be- 
in^ — 0.005, and in the flint, instead of +0»010, being +0.004, 
we must take the pr5]portioiial parts of ^tbese, changing the sign 
in tiie case of the crowrt: Thus, we find the variations of the 
first and last nidfi to be. 


For 

— 0.005 variation in the Crown, <* 

1st Surface. 

— 0.0370 

4'th Surface. 

— 0.5040 

For 

4**0.004 variation in the Flint, 

— 0.0004 

— 0.2013 

Total variation from both causes, 

But the radii given in Table are. 

— 0.0374 

4* 6.7184 

— 0.7053 
4- 14.5353 


Ifcnce radii interpolated, 

6.6810 

13.8300 


If we interpolate (by a process exactly similar) the same two 
radii for a dispersive ratio 0.60, wc shall find r^^spectivcly, 


1st Surface. 4th Surface. 

Kor —0.005 variation in Crown, - — 0.033S — 0.5524 

For 4*0.004 variation in Flint, - 4'0»0015 — 0.2264 

Total Variation, — 0.0323 — 0.7783 

Radii in Table, « . - 6.7069 14.2937 

Interjxilatcd radii, i 6.6746 13.5149 

Having thus got. the radii corresponding* tt> the actual refrac- 
tions, for the two dispersive ratios 0.55 and 0.60, it only remains 
to determine their values /or the intcrmctliate ratio 0.567, by . 


proportional parts- Thus, 




1st Baditis. 

4th Radius. 

For 0.600 • 

6.6746 

13.5149 

For * 0.550 

6.6810 

13.8300 

Differences, 4* 0.050 

— 0.0064 

—.03151 


We then say 0.0S0 s 0.S6T — 0.550 = 0.017 : : — aOOO* ; — a002? 

• and SO: IT ^3151 : — 0.1071 

So that 6.6810 — 0.0022 and 13..8300 ~ 0.1071 ; or 6.6788 and 
18.7229, are the true radii corresponding to the given data. 
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Thus^ we have in the crown ien% 

iMlgtb, - ric4»33Q 

lladiu» of ooo surface^ =:: 6^6788 V 
ln4«x of Reflraction, = 1.51^ 7 

Front vhi(^ data it is aosy to eomputo^ by rules familiar to every 
opdcian, the radius of the other surface, which will come Out 
8.386a 

Again, in the Flmt lens« we hlR%, 

, Focnl lengthy^ - = 7.635 1 * 

BodiUS of OHO surfaooe 13.7999 v 
Index of Refrfiction, = 1.5S9 j 

whence we^find 3.3871 for the radius of the other surface* 

The four radii are thus obtained for a focal/ length of 10^ 
indies ; and to obtain them for 30 inches^ we have only^ to mul- 
tiply them by 3, and we obtain finally, in the case proposed, 
Radius of Ist Surfbee, of 2d, of 3d, of 4th, 

20.0364 Inch. 10.1604 Inch. 10.1 613 Inch. 41.1687 Inch. 

So that here the radii of the two adjacent surfaces sc*arcely differ 
more than inch, and they may of course be ce- 

mented together/ should it be thought desirable. I cin. 

Yours, &c. 

J. F. W. Heiisciiel. 


Abt. .'^Proceeding’s of the Rmjal Societjj of Edinburgh. 

(Continued from p. Idii.) 

» * * 

Dec. 17. 1831.— A Paper by Dr Brew&er was read^ con- 
• taining an “ Account of a new and extraordinary structure in 
" the Faroe Apophylllte^ 

On the same evening, a letter from* Professor Moll of Utrecht, 
to Dr Biwster, wns read, containing an account of some new 
electro-magnctic experiments. This letter is printed in the pre- 
i^ent number, p. 220. 

1822 , Jan^ ^7.~At this meeting the following Members t^erc 
elected : 

FOREIGN AtBMBRRS. 

M. Ampere, Paiis. 

Van Swinden, Professor of Naturfd Philosophy, Amsterdam. 

M. Sbumacber, Professor of Astionomy, Copenhagen, 




OROINARY mskrers* 

Francis Chantry, Esq. F. R.S, I^ond., Ac. William Bonor^ Eaq. 

Edward Troughton, Esq, F. R. S. Lond. Colin Mackenzie, Rsq. 

J araeji Smith, Rsq. of JordanhUi Rev. H. Parr Hamilton, 

A paper by Dp Brewster was read, containing an account of 
a ^ New Species of Double ReJr&ctwiiT' 

A paper by Dr Dyce of Aberdeen, containing an account of 
a singular case of Uterine Irritation, and its effect npon tlie 
mind, was laid before the society. Dr Dewar was requested to 
draw up a Report on this communication. 

Jan, 21. — Sir George Mackenzie i*ead a paper On the for^ 
matioti of Caleedcrm^f which hp illustrated by the eij^hibition of 
his fine collection of specimens from Iceland and Faroe. 

Feb, 4. — Mr P. F. Tytler read a paper, entitled “ Biogra- 
phical Sketches of some of the earliest of our Scottish Lawyers, 
j>receded by a view of the political condition of Scotland du- 
ring the latter part of the sixteenth century.'’*’ 

On the same evening the following gentlemen were elected 

ORDINARY IBAEMBBRS. 

» 

Captain J. D. Boswall, R. N. James Graham, Esq. 

Dr John Aitken. George Walker Arnott, Eiq. 

Feb. 18. — A paper by Mr Ilaycraft was read, On the 
Specific Heat of the Gases . From the experiments detailed in 
this paper, it appears, that the specific Iieat of all the gases enu- 
merated, is the same when they are freed from moisture ; and 
that when they arc combined with water, they have their capa- 
cities affected in certain regularly ascending ratios, as 1, 2, 3, 
and 4, dependent, it would appear, on the proportions of water 
with which they are cdbibined. 

On the same evening Dr Dewar read his rej^orton Dr Dyces’s 
paper. • 

March 4.— The following gentlemen were elected Members : 

FOREIGN. 

Professor Mons of Freylierg. 

• ORDINARY. 

Rev. John Lee, M. D. Richard Saumai^z, F,<fq. 

John Ay ton, Ksep of Jnchdarnie. 

On the same evening, Dr Berth wick read a Notice rchiive 
tB some Surgical Instrumeuis fhuml at Pompcfi."^ 



I^^eedings gf the.R<^. ^ocie^ of ^nb ur^Iu . 

4l notice by Dr Brewster was read,, On the Strmture and 
properties of ® vegetable meinbraru’^ h^own % ili0 name q^‘ 
Rice Paper , ' «, 

On the same evening a notice was i’€ad, of “ Mr Barhw*s 
discoveries respectht^ the Magnetism of Red Hot Iron^ 

The following Works have been recently prcjsented fo the 
Society : ^ 

; 18 Volumes of the Memorie della Someta Italiana. fiy Im 
Royal Highness tlie Archduke Maximilian* 

18 Volumes of Memoires de V, Academic des Sciences* 
By the Royal Academy of Sciences of Raris. 

66 Volumes of the Transc^tons of the Society qf Arts* 
By the Society for the Encouragement of Arts and Ma^ 
nufactures in London. ' 

20 Volumes of the Me'morie dcUa Reale Accadcmle dvlle 
Scienze dl 'Porlno, From the Academy of Turin. 

A complete set of the Transactions o/‘ the JAterarij and 
Philosophical Society qf Utrecht* From the Society. 

The Asiatic Researclms* From the Sexiety. 

Several NuiSibers of the Flora Batava, From the King 
of the Netlierlands. 

Delambre^’s Histoire (TAstronmnie Ancknne^ 2 Volumes 4Uk 
From the Author. 

Deiambre's 7 raite d'Asti^onom'ic^ 3 V'olumcs. From tlie 
Author. 

Dr Hibberfs Description qf the Shciland Islands. From 
the Author.* * 

Memoirs of the American Acadimiy qf\4rfs and Sciences^ 
Vol. IV. Part II. From the Society. 

M. Ampere’s Memoir on Electro-Magnetism. From the 
Author. , 

Prof. Schumacher’s Astronmnisdhe Htdfstafeln for 1821. 
From the Author. * 

A Sanscrit MS. By James Maephersjon, Esq. of Belleville. 

Transactions qf the Cambridge Phihsophlcal Society^ Vol. I. 
From the ^.ociety., 

Dupin’s Voyages dans la Grande Bretagne^ 3 vols. From 
the Author. 

^ Bemv^’s Essai Geohgique, From the Author. 

Degerando’s Visltcnr dcs Pauvres. From the Author. 
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18S1, Norv, 17.“ I HE Secretary read two coniniunications 
from Captain Scorcsby Jwwior ; one containing furiher remarks 
on the impregnation of pieces of wood by sear-water, when sunk 
to great depths ; and the other on the cause of the fogs preva» 
lent in the Greenland* seas. (These communications have al- 
ready appeared in the present volume of tjiis .Foiirnal, pp. 115.- 
118.) 

At the same meeting were read, 1. A letter from ]\^r George 
Anderson of Inverness, stating correctly the boundaries of a 
small district of Primitive Rocks, near Stromness in Orkney, 
the remainder of the islands lieing wholly of secondary formation : 
2- A letter from Dr Oudney, mentioning the principal objects of 
his exploratory voyage to Africa; and, 3. A letter from Dr 
Richardson, tiie naturalist attached to the overland Arctic Ex- 
pedition, giving an account of the geognostic features of the 
country which had been traverseil. 

Dec, 1. — Professor Jameson gave a general account of a peu 
per on the Crystallizations of Copper-pyrites, by M. Haidinger 
of Freyberg. J'his will appear in tlie next part of the Society ""s 
Memoirs, which the Council has recommended, for the future, 
to be published half yearly, in April and November. 

Dec, 15. — The Secretary read, 1. A notice regarding the 
Fossil Animal of Whitby, contained in a leltA* from the Reve- 
rend George YounjL^to Professor Jameson: 2. Meteorological 
Observations made duyng a residence of some years on the 
itorth side of Jamaica, by Dr Arnold ; and, 3. Observations on 
the Temperature of the Oc^an at different depths ; on the In- 
dications of the Weather »aff*orded by the barometer off the 
Cape of G(xkI Hope; and on the Under Currents observable 
in the deep sea, generally flowing in a direction different from 
those of the surface, Captain Wauchope, R. N. At the 
same* meeting, Dr Yule re<'id some remarks or an undescribed 
species of Rotang from Ceylon, of which he exhibited a speci- 
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men, ^30 feet in length, brought from the forests of Cundy, by 
P. Vule, Esq. ^ 

2Q. — Mr "GreviUe communicated descriptions, vMit 
drawings oi"* several Fungi new to Scotland, and discovered by 
him chiefly in the neighbourhood of Edinburgh. The Secre- 
tary read, 1. A letter fn)m the Reverend Mr Young of Whitby, 
giving an account of the Kirkdale Caverns, Yorkshire, in which 
numerous bones of the elephant, rhinoceros, and hyfcna occur ; 
and, 2. A -letter rcgardiijg the progress of Yhe Arctic Land Ex- 
pedition, dated 16th April 1821, at the winter-hut of the expedi- 
tion, on die outskirts of the most remote wdtxls, Lat. 64.28, 
and W. Long. 113.06, being 133 miles directly north from 
Fort Providence, and 56 geographical miles south of Copper- 
Alinc River, which had been visited by some of the party, and 
reported to be navigable. 

1822, Jan. 12.— Mr Greville read the Description of a 
new species of Grinimia ( G, leucophmi detected by him in 
the King’s Park, at Edinburgh. The Secretary read a com- 
munication from Mr Selby of Twizeli House, mentioning some 
rare birds which have of late years been observed in Northum- 
berland : Likewise an account of the district of country be- 
tween the rivers Jumna and Nerbuddah in Hindostan, by Dr 
Adam of Calcutta. And a letter from Mr Bald, civil engineer, 
describing the Girvan Coal-field in the south-west of Scotland. 

Jan. 26. — Professor Jameson read a communication from Dr 
Boue of Paris, descriptive of the Rocks in the North of Ger- 
many, and on the* shores of the Baltic, and ascribing to those of 
the granite and trap series an igneous origin. '^Fhe Secretary 
read an account of the Diamond Mines of Punnah, by Dr 
Adam of Calcutta. And Mr Greville presented descriptions 
and drawings of two new plants, of ♦he order Algm, found in 
the neighbourhood of Edinburgh. 


Aet. ^'SMlh'^Proceedings of the Cambridge Philosophical 
Society. r 

1821, Nov. 12.~Dr E.. D. Clarke, Professor of Minera- 
logy, laid before the Society a communication which he had re- 
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ceived fi'om Dr Bfewster, in whicli he states, that he has exa- 
mined with great c^^ve a sj>ecimen of I^eelite, and found it to be 
an irregularly crystallised Ixxly resembling h6i*nstone^ flint, &c. 
and having a sort of quaquaversus structure, i>r one in wltich" 
the axes of the elenienUiry particles are in every possible direc- 
tion; The alumina whicli leelite contains, gives it quite a dif- 
ferent action upon light fmin any of tlie analogous silieeoiis sub- 
stances, and thus an optical character is obtained, by whicli it 
may be dislinguishedVith the greatest ^j^icility* 

A paper was read by J. Okes, Esep oii*a [Kculiar case of the 
enlargement of ihfe Ureters in a l)oy. 

After detailing the symptoms of the case during iife, from 
which no satisfactory inference could he drawn respecting liie 
nature oi the disease, Mr Okes describeil the ap))earaiice upon 
dissection. The bladder was healthy, but the orifices of the 
ureters unusually large, and so formed as to allow the free in- 
gress and egress of urine tlirough tlicm. The calilnv of these 
lubes was in sinne parts larger than the rectum, and formed 
convolutions not very dissimilar to those of the intestines. From 
all the circumstances of the case, which were ti'aced back to the 
chikfs infancy, Mr Okes is induced to attribute tlie dilatation 
of the ureters, and destruction of the kidneys, to an original 
malformation of the vesical end of the ureters, and shews the 
improbability of its Iiaving been caused by the passage of cal- 
culi through them. 

Nov. — Notice of an instanci* of fossil hones found on the 
roatl between Slreathain and Wilburton, inthl Isle of Ely, by 
Dr F. Thackeray. ^ 

A communication , tlie Ilevcrond William Mandell, Ik I), 
of Queen’s College, on an improvement on the common niotle 
of procuring |)otassium. the common process, a conrider- 
able inconvenience arises fi*oru the lute cracking and conswpient 
fusion of the guh-barrel, which coiilaii\s the materials. Mr 
Mandell prevents this accident, by enclosing the barrel in a 
tube of well burnt StoThrjiridge clay, whose diameter is rather 
larffcr than that of the barrel. ^ 

A paper by William Whcwell, Es<|. M. A., Fellow ()f Tri- 
nity, On the Ci^jstallisatmi Fluor Spar,'*' 
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Mr Whewell considers, in this papery the formation of those 
macles of fluor which are usually brought from Aldstone Moor. 
Sj^ppose two cubes of fliior, whose fg.ces are parallel, to p&ie- 
trate each other, and suppose the interior cube to revolve round 
its dia^nal through an angle of 60°, the angle of the second or 
parasite culie would then appear above the faces of the original 
cube or not, according to its position and magniliide. Mr 
Whewell then gives a formula, by which (when one crystal 
penetrates another, an^ by revolving round an axis through a 
determinate angle, mSkes its angles protrude above the faces of 
the crystal,) the position of the axis and angle through which 
it revolvew may determined by the measurement of the angles 
which the lines of section and faces of the parasite crystal make 
with the edges and faces of the original crystal. 

J. S. Henslow, Esq. M. A. of St John’s, commenced the read- 
ing of a paper on the Geology of Anglesea. 

The term Micaceous Schist would perhaps include the whole 
series of the oldest stratified rocks in Anglesea, which vary con- 
siderably in mineral character, but do not allow of separation 
into distinct formations. An exception is maHi‘ in favour of a 
quartz-rock, which occurs in two localities in Holyhead Island. 
4'he real structure of this <x>nsists of a succession pf contorted 
strata, rudely conformable to each other, a disposition wJiich it 
is difficult to perceive, except in particular {wsilions. There is 
a deceptive appearance resembling stratification, which arises 
from the parallelism preserved between tlie scales of mica dis- 
persed through the'^rock, causing an imperfect kind of cleavage, 
inclined at a considerable angle to the horizon. This appears 
to arise from some effort of crystallisation posterior to the ori- 
ginal depositions of the beds. The variety which succeeds this 
is. a chlorite schist, which also appears, in certain situations, to 
consist of a certain succession of beds or strata, and to liave ob- 
tained a laminated structure posterior to their deposition, dif- 
fering, however, from that of quartz-rock, in being parallel to 
the strata, and consequently partaking *!i)f the contortions with 
which they are marked. Mica-slate and clay-slate are found 
associated with the chlorite-schist, and pass gradually into it. 
The chlorite-schist is associated in three or four places with 
feetcrBghncoiis materials, among wliich are jasper, dolomite, and 
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serpentine, intermixing with the greatest confusion. It also 
passes to a rock between hornstone and jasper. 

J}ec. 3. — A communication was read, by«the Reverend J. 
Camming, Professor of IChemistr}*^, “ O 71 a rcmarkatle HwMm 
Ccdadus^ in the jx)sscssion of Trinity College.” This calculus 
weighs 32 ounces ; its specific gravity is 1.756, and it measures 
15 J inches in circumference. Its nucleus is lithic ; to this suc- 
ceeds a considerable pf>rtion of the oxalate of lime variety, fol- 
lowed by layers of the tri})le crystals, covered by a thick coat- 
ing of lithic, which is occasionally br^en by a layer of the 
triple crystals, a»d the external surface is principally comjKxsed 
of the fusible calculus. Professor Cuniming notices also a cal- 
culus composed of vegetable matter and the phosphates, found 
in the idtestines of a horse, which weighs 64 ounces, and mea- 
sures 37 inches in circumference. 

Mr Henslow proceeded with his paper on the Geology of 
Anglesea. The chloritc-schist is succeeded by clay-slate and 
grcywackc, which generally })ossesses a laminated structure, 
the plates inclined at a very considerable angle to the horizon, 
and probably wholly independent of any origitial order of de- 
position. In one place, the lower beds of greywaeke assume 
the form of a conglomerate of rolled pebbles, which Mr Hen- 
slow shews to be a deceptive appearance, the nodules being in 
fact of a concretionary nature. Old red sandstone occurs on a 
fine grained red and green sandstone, but more generally as a 
breccia, composed of» angukir fragments of quoi tz and slale. 
The greater part a]jpears to have undergone* considerable alte- 
ration since its deposition, having become more crystalline and 
compact from tlic ingredients running together, and in sc>me 
places forming a homogeneous quartz-rock. This i^s the oldest 
formation in Anglesea, in ^hich traces of organised bodies were 
found. These consist of, the casts of small Auoniia^ and oilier 
bivalve shells. The mount ain-limc and coal-measures are found 
conformable to the old red sandstone in one part alone of Angle- 
sea. In every other ’iistance they terminate abruptly agains/ 
the* schist. The grit is observed to pcnetrat« 4 ^ the limestone in 
lai:ge cylindrical masses, in the same manner a.'i gravel and sand 
penetrates the chalk. Strata ot fine grit shew a tendency to 
assume a laminated structure oblu^uc to the direction ipf the 
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beds. A series of beds^ composed of limestone and shale, suc- 
ceed the last, apparently unconfonnable to the coaUmeasures. 
These are eharaetcrised by tlic prevalence of bitter-sj>ar and a 
tl6ep red tinge. Upon them is placed a rude mass of .argilla- 
ceous and siliceous materials, presumed to belong to the lowest 
beds of the new red- sandstone. 

A portion of a paper by C. Babl)age, Ksq., M. A., was reml, 
On the Use m matliemaihcal reasoning.'''' 

Art. XXVIII.— sc IKNTIFIC INTELLIGENCE. 

I. NATURAL PHILOSOPHY. 

ASTRONOMY. 

1. Comet 0^1819, that scorns to have jmssed over the San . — 
We have already had occasion (Vol. II. p. 879* ; Vol. III. 
p. 399. ; and Vol. V. p. S16-) to give an account ot* this coinei, 
which lias been diligently observed in America as well as in 
Europe. Professor P'islicr obsoi ved it from tlu' 2cl to the 30th 
July ; and Mr Ihnvditch from the 3d to the ^25id, and they de- 
duced from their observations the following elements : 

Prof. Fisher. Mr Bawditch. 

Perihelion di^ance, . - '0.336687S 0.33C3860 

Time of passing the Perihelion, .Uine 27. 

Mean time at Grccn\yich, - J 56' 13*' 30' 20" 

Inrlimition of orhiq - - SO'^ 56' 17" 80" 56' 7" 

Longitude of Ascending Node, - 273 39 18 273 5i 32 

Plac6 of Perihelion, - - 286 21 33 -^ 286 27 11 

Motion direct, ... 

If the correctness of these elements is ailmittcd, the comet, when 
it crossed the ecliptic, must also have passed over the sun’s disc. 
Professor Fisher has given the followi.ig elements of this transit : 

Mean time of apparent beginning of the Transit, June 25. 10** 15' 20" 

IMttoofend, - - - - 13 53 4*1 

According to Mr Bowditch’s elemeixtsl the comet must have 
passed the centrebf the sun’s disc at 7 o’clock in the morning of 
June S6. at Greenwich. — Memoirs of the American Academy of 
Jtis mid Sctences^ ^ ol iv, p* 313. 318. 



Naluml 


ms 


OPTICS. 

M r HerscheTit Eopper^inients ofti Plagledral Qw^r/sf.— In our 
4tTi^vol. p. 371. wc havg given a short abstract of Hcrs^jJiers 
ingenious paper on Circular Polarisation, in which he announced 
the very important fact, that the direction of the circular polari- 
sation coincided with that of the plagiedral planes, in no fewer 
than twenty-three crystals, without a single exception. Mr 
Herschel informs us that he has more recently examined thirty 
additional crystals of quartz from MoiV: Blanc, all of which ex- 
hibit the same relation ; so that the generality of the fact may 
now be considered as established beyond a doubt. Mr Herschel 
has likewise .observed the curious fact, tliat the number of pla- 
giedral^ crystals in which the planes have an inclination to the 
left, are to those which have them in the <)ppositc direction near- 
ly as 2 to 1. 

3. New Property of the Ordinary Ray cf Crystals xvltli two 
Axes. — M. Presnel has recently discovered, that in crystals with 
two axes of double refraction, the ordinary ray undergoes va- 
riations of velocity and refraction, analogoii&»t<) the extraordi- 
nary ray, but confined within loss extended liinils. — Bihh Uni- 
versclle^ Dec. 18^1, p. ^67. 

4. Smgidar Effect of Heat on the Colouring Matter ff Ruby. 
— In subjecting rubies to high degrees of beat. Dr Brewster ob- 
served a very singular edect produced during their cooling. At 
a high temperature, Hhe Red Ruby becomes Gm’/j; as the cool- 
ing advances, tliis green tint gradually* .Sides, and becomes 
Brown, and the r*dnes.s of tliis brown tint gradually increase.s 
till the mineral has t;ccovered its jminitive brilliant red colour,^ 
A green ruby suffered no change from heat ; and a bluisli-gree!\ 
sapphire became much paler at a high heat, but I’csumcd its ori- 
ginal colour by cooling. « 

ELEC TRICJTV. 

5. Singular Efftciof Lightning at Professor Pictet 

cqiminumcated to the Ifclvetic Society an account of a Angular 
effect produced by a stroke of lightning on ttje 3d of July 'ld^t. 
The house had no conductors.^ but its roof was covered with 
white iron, and had bars of the same metal communicating , 
with the ground. Tlie stroke of lighinin^ did no damhge 
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to the house, but the lightning perforated a piece of white iron 
with two holes j of an inch in diameter, and five inches distant ; 
and, what wja very .remarkable, the hur$ at the edges qftfte ha^ 
wepi hi opposite directions* Hence, as Professor Pictet remarks, it 
appears to folbw, either that the electric fluid has passed through 
the white, iron, forming one hole, and, after moving five inches 
along ity haa penetrated it again in an opjxjsite direction ; or that 
two currents of electric fluid had moved simultaneously in op- 
posite directions, and at the distance of five indies from each 
other. 

METEORCtl^OOV. 

6. Mr Bowdiich on the Meteor of Nov* SI. 1819. — Mr 
N. Bowditch has published, in the Memoirs of the American 
Academy of Arts and Sciences, a very full account of the large 
and brilliant meteor which was seen on the 21st November 1819, 
at such a height above the earth, that it was visible at the same 
time in Danvers, Massachussets, Baltimore and Maryland, by 
persons above 380 miles distant from each othc‘r. The size was 
equal to that of the moon ; its first appearance was marked by 
a quantity of falling sparks; and two minutes after losing sight 
of it, a rumbling noise, like distant and protracted peals of thun- 
der, was heard for upwards of 90 seconds. The light was equal 
to that of the sun when just emerging from the horizon. By 
comparing the various observations which were made on this 
meteor, Mr Bowditch assumes the following places of the me- 
teor as those wJiich on the whole will best satisfy the aggregate 


of the observations : 

At Its appear- At its dis- 

ance, appearance* 

Latitude of the Meteor, - 40" 23' N. 39" 1 V W. 

Longitude of ditto, - - 74 34 W. of Greenw. 76 3 

Height above the Earth's surface, 38 miles. • 22 miles. 


Its apparent direction over the carth'^s surface was nearly 
S. 44° W. The duration of its apjiearance was .; about 16 se- 
conds, and its velocity was about 7^ miles per sewHd* Its ac- 
tuid diam^er appeared to be about 2710^ feet, or nearly ha^. a 
mile, . * ^ 

7. hcmarkable Aurora Borealis seen in Scotland . — On Wed- 
nesday e,vpniiig the 13th February 1822, Sir George Mackenzie, 
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while travelling between Forres and Nairn, observed between 
seven and eight o"ch>ck a very wngidar aurora borealis, of which 
he favoured us with the following account-: “ Between se- 
ven aiid eight oVIock in ttie evening of VV'^ednesday, niy eye 
instantly uttracteil by a brilliant arch i)f light alx)ve the northern 
horizon, extending, as nearly as I could guess, about 60% and 
in breadth al>out or 4°. i^^bove this lunhnous arch was an- 
other twice the breadth, Init very faint. After I had admired 
this phenomenon for .'gjuie time, a siidflen burst of light broke 
forth at th(i east end of* the arch, and quicjvly assumed the form 
and motions of an ordinary auiora. This change proceeded 
with considerable rapidil) iVom east lo uniil the whole w'us 
involved in fantastic movements and corruscations. l^’liis ap- 
pearance tsontinued for some time, and at last settled in the usual 
"forms of an aurora borealis, the movements becoming scarcely 
perceptible. Tlie masses ot* light gradually dispersed; and af- 
ter the lapse of about three cpiarters of an hour from the time I 
first observed the luminous arch, the whole had assumed llie 
forms of two contiguous and broad arches of faint light. How 
long this appearance continued, 1 do not know*, my arrival at 
Nairn having put an end to my *)bser vat ions. 1 should have 
remarked, that the toj)s of the arches were always directly under 
the Pole star. The sky was clear; and on my arrival at Inver- 
ness it wa.^ freeziug. This was about eleven o'clock.'’ 

8. Meteoric Fire hi the Marnh of the ChapcUe-aux^Plofnches . — 
In a marsh of this name in the department of the Aube, ]\I. Doe, 
on the evening of the May 18S1, obbA v'ed a quadrangu- 

lar pyramid of light, bf a pale red colour, apj>roachiug to wiiiie. 
Upon going to the marshy ground from which it arose, he found 
that the greatest height of the pyramid was from ten to twelve 
feet, and that one could read by means of its light, which was 
not accompanied with any lifbat. At the end of half an hour, its 
altitude dimmishea, and it broke down into patches of light 
three or four feci broad, dispersed over the .surface of the marshy 
ground. The light did* wot completely disappear till about 
three o'clock in the morning.— -t/bwrwa/ dc Phpsu^ue^ Sept. 1821, 
tom.'xciii. p. 236. 
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10, Ea:iram'dina7'y Storm of Bain at Catrhill in iVl America. 

— On the 526th July 1819, a very remarkable and unusual storm 
of rain took place at Catskill, on the west side of the Iliid^ni 
River, and about 1520 miles north from the city of New York. 

Ih consequence of the meeting of two black clouds, acc(.mp % ^ 
nied with thunder and Ugh thing, a dreadful rain fell, sometimes 
c in lai^e drops, sometimes in streanivS, and <at other times in sheets. 
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T. he quaiitity ot I'au^ that fell was estimated, from very good 
data, at j^teen inclies^'-^^ quantity nearly equal to what falls in 
many places during a whole year. In some ’placcs^.jvithiii^the 
limite of the storm, elgflteen inches is supposed to have fallen ; 
and Mr Dwight calculates, that, in the month of Jiily, the quan- 
tity of rain that fell amounted to twenty^our inches. The de- 
vastations committed by this storm were tremendous ; but as 
they are only of local interest, we must refer the reader for an 
account of them to the Jmericafi Journal of* Science^ vol. iv* 
p. 124,— 14S. 

11. Salt Storm in North America of the 3d September 1821. 
— The dreadfpl gale which blew at Newhaven from ihC; S.E. gra- 
dually increased from noon till dark, wlieii it raged witii tremen- 
dous violence, and continued till near midnight. It terminated 
very abruptly, and passed in a very short time from a linrricane 
to a serene and star-light night. Near midnight, a loud rej^ort 
was heard by many, and it was observed that the wind ceased 
immediately after.'" Next morning, the windows were found co- 
vered witli salt ; tlie trees exhibited a blasted fpliage ; in a few 
hours, the leaves began to shrink and dry on the windward side, 
and after some days the dry leaves fell, as they ordinarily do in the 
latter end of November. In October, the leaves re-appeared on 
the windward side of the trees, new blossom^ were ])ut forth, and 
the water-melon and llic cucumber jiroduced new fruit. In 
some instances, the mature fruit was found on the same tree 
with the new blossoms. On Uic inorUing alter the tempest, the 
leaves were perceptibly saline to the taste at Hebron, 80 miles 
fnim the sea ; and itf is stated, that the same effect was observed 
at Northampton, more* than 60 miles inland. — See American 
Journal of* Sci&nce^ vol, Iv, p. 172. - 

12. liernarJiMe Fall of the Barometer cm December 9.5. 1821, 
at Geneva., and hf Scotland. — In the Ribliothequc Universclle 
for December 1821, Trofessor l^ictet has given a very inte- 
racting account of a mqst unusual fall of tjie barometer, which^ 
tookiplace at half-past on% o'‘ciock of the Atoning of the 25th 
Dcq?mber 1821. The mean height of the barometer at Geneva 

26 inches 11 lines French measure ; but on the morning of the 
25th, it fdl so low' as 95 inches 8 lines, wdiich is lower th»n»il was 
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ever known to have fallen before. In the year 1 768, it had 
fallen to 25 inches 10 | lines; anij M. J. A. Deluc rejmarked at 
the time, ^iiat this was lower than it had been known in tlie .me- 
mory of man. On Noveml>er 22, 1768?^ it sunk to 25 incheilO^ 
Jines ; and oh January 18. 1784, it likewise fell to ^5 inches IO 5 
lines. The remarkable depression of the barometer which took 
place on Decemljer 25. 18^^1, was accompanied with a violent 
storm of thunder, lightning, wind, rain and hail, and seems to 
have been universal over Europe. The Jiollo wing obwservatiohs 
made in Scotland, vr\}l shew that the depression was simulta- 
neous throughout all Scotland, and took place on the same day : 


Height of the Barometer. 

Days on which the Baro- 

Inch. 10th. 

meter was lowest in 1821, 

Huutly Lodge, Aberdeenshire, 


Dec. 25. ' 

Islay House, Argyleshire,' 

28.5 

Dec. 25, 2(>. 

Kinfauns Castle, Perthshire, 

28.12 

Dec. 25. 

Castlesemple, Renfrewshire, 

27.^ 

Dec. U, 15, 25. 

inchbonny, nedr Jedburgh, Roxb. 

27.9 

Dec. 25, 

Mount Annan, Dumfriesshire, 

28.0 

Dec. 25. 

Inverness, Inverness-shire, 

28.3 

Dec. 25. 

Clachnacary, nea** Inverness, 

28.0 

Dec. 25. 

Stowe, Mid Lothian, 

28.19 

Dec, 25. 

Alderlcy Rectory, (Cheshire), 

27.85 

Dec, 25. and 28. 

Canonmills, near Edinburgh, 

28,30 Sympios. 

Dec. 25. 

Edinburgh, 

28.1 

Dec. -25. 


13. Fall of a Meteor ic Stone at Juvinas in France.— On the 
15th of June 1821, about 4 P. M. a meteoric stone, weighing 
220 lb. fell at Juvinas, N.W. of Viviers, in the department of 
the Ardeche. It sunk five feet into the ground. Its surface 
was covered with a sort of glaze. Beford it fell, it appeared 
like an enormous mass of fire. Its fall* was accompanied with a 
continued rolling noise, and four distinct detonations. The 
sky was clear, and the sun shining ^bright.-— See the Journal de 
Physiqm^ tom. keii- p. 463. 

14. Meteoric Stone in Courland.— Between five and six 
o’clock of f^veniiig of the 12 th Jul^y 1820, a fire-ball, about 
the sbsfi the fiji %pon, and burning with a reddish flama and 
tint, was seen moving slowly frean S. to N. After descrjjring 
an arch of 100 "', it became e:?ttiiigviished, and its extinction was*" 
. foUowe^I with a noise like three rapid di^harges of great guns. 
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or fire of musquetry, and a continued rolling. At that moment, 
a stone fell aliout 3^ German miles from the country palace 
of'Lixna, in the circle^of Dunaberg. The stone penetrated 
feet into a clayey loam. It weighed 40 lbs., h^id the smell 
of gunpowder, and was hot to the touch. At the same time, a 
large liody fell about four worsts distant into the Lake Kolnj)- 
schen with a hissing noise, and dashing the spray high into the 
air, Tliree worsts in the opposite direction, something fell into 
the river Dubna, whicli made its water turbid for about an hour. 
The analysis of this stone is given in p. 389. 

t 

II. CHEMISTRY. 

15, Qn the Comhhuition of the Earths with Platinum^ — 
By John Murray, Esq. Lecturer on Chemistry. 

In the Annales de Chirnie^ are given the result of some experi- 
ments by M. Boussingalt, from which it appears, that Silka 
may be made to combine with Platinum and Iron. With the 
latter metal I made no experiments, but several with plaliuuiu, 
which prove, that not only silica may be made*to combine with 
it in the formation of its alloys, but tliat the earthy combination 
is not exclusively confined to silica, as I have in like manner 
united Alumina^ YArcosiia^ Glammia^ Baryta^ By this 

statement, it must be evident that the class which comprises the 
alloys of platinum is capable of great extension ; nor have we 
any authority to Umitithe combination of earths to platinum, or 
even to steel. The conclusions of Cloult# a*nd of Boussingalt 
receive also confirnr^tion from the following remarks. 

It may be remarked, that what M. Boussingalt referred to 
earlxm^ from its taking fire, Sec. mi^ht have been silica ; for, if 
a portion of pure silica be j3ut on paper, and the paper set on 
fire, the silica will be also jgnited, and it finally becomes hrown^ 
giving off dclicatq streams of minute sparks, and the siltea thus 
recoiling on the paper, by the advance of the flame is throw ii 
into beautiful undulati 9 ns or waves. Both the protoxide and^ 
deiitoxide of Barium, under similar circumstances, irtflame like 
nitriite or oxymuriate of potassa. I have, already stated, that if 
‘antimony, bismuth, zinc, tin, &c.*be wrapped up in , platinum- 
foil, and held in the flame of a spirit-lamp, a brilliant *jgnition 
ensues, and the fusion of the alloy is complete. * I use a metal- 
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lie pkte oil the neck of the spirit-lamp (if of glass), to save it 
Irom the fracture which would ensue troin contact of tlie fused 
glohule. In using pAnc^ some caution js necessary ; the igniflou 
is exceedingly fierce, accompanied sometimes bjr a prpectile la- 
teral jbree imparted to thcTnew alloy. In one instance, it struck 
me on the breast "with considerabte power, and perforated my coat, 
which happened to shield me. In combining the earths witli pla- 
tinum and other metals, I employed the process adverted to, and 
succeeded. I shall confine myself at presetit to those of platinum 
and antimony. It is by no means a question with me, that the 
difference observable in steel is attributable to' the species and 
quantity of earthy matter that enter into the combination ; and 
a series of experiments on the fusion of iron, and the various 
earths, particularly lime and silica, might lead to conclusirms of 
great prkitical value. Perhaps, also, our other alloys might in 
like manner be improved. As all may not have at every mo- 
ment the command of a wind-furnace, when the mind suggests 
an experiment for trial, the simple method recommended may 
enable the cxpepuientalist to examine, witli little trouble, an ex- 
tensive list of the alloys of platinum at any rate. 

It seems to be an interesting inquiry, whether tlic earths 
combine in the form of oxides^ or unite by their niptaliic bases. 
From the earths in my experiments being shut up and closely 
surrounded by the platinum-foil (allowing no exit for expelled 
oxygen), it should seem that the former is the case ; while, on 
the other liand, it may be considered absorbed in the ignition 
which ensues. 

Platinum^ Antimony^ Charcoal (fine levigated, from the be- 
tel-nut) and SUicUy gave a button impressed with difficulty by 
the knife, and granular. Crushed in a steel-mortar, it was re- 
duced to powder, the particles of which were very brilliant. 

Plalinuni, Antimony^ nearly similar. Parts ca- 

pable of imperfect extension by the hammer ; and sometimes on 
t^jthe edge so hard (perhaps from an imperfect combination of the 
silica) as to scratch g'la^s : less bright^tlian the preceding alloy. 

Platirmnii and Zircqnia. The ignition here was 

extrea*ely beautiful, and thej^^gsion of the whole was more com-*- 
pletc than any tried. It was crushed by the steel-mortar, and 
presented brilliant facets. The fused globules were exteriorly 
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spotted with very minute and sparkling crystalline points. This 
alloy was less silvery and brilliant than that with silica and char- 
coal.'* 

Glifiina^ Platitmm and Antimony^ — had a colour not unlike 
a apecinien of native nickel from Hesse in my possession, or 
intermediate between pure nickel aiid refined silver. Scarcely 
abraded by the knife. Crushed in the steel-mortar, it wa^ 
less granular and angular in its particles than the preceding. 

Alumina^ Antimony hnd Platinum^ vepy much resembled the 
former, but was a shade darker in colour. • 

The alloy with Silica, charcoal, potassium^ antimony and pla- 
tinum ; and that with zirconia, potasskim ^ &c. seemed to diHer 
little from those witliout potassium. The })otassium burns be- 
/ore the fusion of the alloy takes place, and perforating the pla- 
tinum-foil, escapes in the cliaracter of flame, so that it would 
only preserve the reduction of the earthy oxide. 

The combination of Zinc, Platinum, and Protoxide qT Ba- 
rium was raggtxl, seoriaceous, and very hard. 

16. Apparent conversion of Cast-Iron into Plumhago, — In 
the last number of the American Journal of Scieriicc, Professor 
Sillimam has given an account of a six-pound shot found at 
Newhaven Harbour, and supposed to have been there ever since 
1779, which was encrusted willi a shapeless, rusty brownish 
substance, unctuous, sectile, and leaving a mark on paper like 
plumbago. Various fa^ts of the same kind have been observed 
in this country; and very recently Mr Hatchett obtained from 
Mr Whidbey at Plyjjxiouth a portion of a cast-iron gun which 
had been long immersed in sea-water. Mr Brandc found it to 
consist of Oxide of Iron* 81, and Plumbago 16; and he attri- 
butes the rapid decay and change in the cast-iron to a galvanic 
action, the plumbaginous crtist in contact with the cast-metal 
producing an elect: 5 o-motive combination, aided by and promot- 
ing the decomposition of the sea-water, and of its saline con- 
tents.” — See Quarterly Journal, vol. xii. p. 407. The late Mr 
Jamei Watt long ago remarked this change itj^ east-iron, in the 
pumps of his steam-engines that had been to the action 

c)f salt-water. 
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17* On the difference hetzeeen Sea a?id Laftd Air. ^llaxiui^ 
learned that ou the Baltic asthmatic invalids were much better 
at $ea than on shore, M. V{>c/el apnljjsed the air a league iroui 
the shore, and concluded, 1. That the air atxive the Bahlcj a 
league from the shore, contains U>ss carbonic aciti than the ordi- 
nary atmosphere, and ( ai bonic acid probaidy diminishing as 
we recede from the land ; and, 'Fhat the same air contains 
muriates in greater or lesser quantities. — Jmtrn. de Pharm. 
Oct. 1821. 

18. Bcrzelhif^ H Anaif/ms (ff' Crystallised Calamine oflAmhanrg. 
— This mineral, the electric oxide of zinc, was found to contain 


Silica, 

Experiment. 

84..9 

Theory. 

26.23 

Oxide of Zinc, 

66.84- 

66.37 

Water, 

7.4-6 

7.40 

(Carbonic Acid, 

0.4..^ 

— 

Oxide of Lead, 

0.i?8 

KHXOO 





19 Count TXOhssons Analyst.^ of Chondrodite — I’liis nev> 
mineral is found near Pargas in Fiulaml, inlersjx rsed in granu- 
lar lirnesUmo. It oci iirs in grains tlie size of a ])in-.head, and is 
of a wine-yellow colour. S]»ec. gravily, B<18. Its ingredi'mts are, 


SjImm, 

38.0 


5U) 

Oxide of Iron, 

5.1 

Alumina 

- , L5 

Potash, 

0.86 

Mungantsv;, 

a trace. 

99.4*6 


20. Mr Irvinffs Analysis of fluj Foliated SulphatoMarhonate 
of Lead — 100 Grains of the foliated Sulpliato-carboriate of 
Lead were Irealjed with dilute nitric acid ; a brisk effervescence 
trx^k place, attended by the de|x>sition of a wltite pow<lcr, which 
a]>pears to be sulpfiate of lead. This ]K>wder, on being sepa- 
"f rated bv the filter, weigiied ~ " 29 grains. 

'Hie lead in tl^e^?<xutric solution was ’’precipitated by 
sulphuric a^d^'^liTid when filtered, w^eighed 73 

102 


Sec our Inst Number, p. 180. 
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if the soluble part of llie ore was ia the slate of carbonate, it 
oughj to have gained 5 or grains by being converted into 

sulpheie, in which case th^fre will l)e a loss of 3 per vent 

* 

21. M. JohrCs Analysis of Meteoric Iron and Meteoric Sfmes 


— The following 

are M. John’s analyses of Meteoric Iron ^ : 


Iron of Pallas, 

Iron of Elbogen. Iron of Humboldt; 

Iron, 

90.0 

87.5 

91.5 

Nickel, 

\S 

8.75 

0.5 

Cobalt, 


1.85* 

2.0 

Chromium. 

trace. 

0.0 

trace. 

Manganese, 

0.0 

1.9 

0.0 

« 

100.0 

100.0 

100.0' 

The fol^jovving arc M. Jolm’’s analyses of the Iron obtained by 

^lic magnet ironi Meteoric Stones pulverised : 



Iron from Mcteorolitc 



of Chattonay 

Of L’Aigle, 

Of Sienna, 


<)o.72 

92.72 

92.72 

Niokd, 

5.0 

.5.5 

5.1 

Sulphuv., 

1.0 



C'obalu 

0.78 \ 

t 

i- Quantities ten smal) t</ be weighed. 


trace, t 




100.00 



22. i\f. G rot t fill fi's Analysis 

of (he Meteoric 

Stone of Conr- 

land. — This in^^tcoric stone, 

the fall of wliicli 

1 is described in 

p 384. consist*'^! 

tlio fpllowint*' lti<*Te(lienls ’ 

1 O I> 



1 ron. 

26.0 



Nickel, 

2.0 



Sulpiftir, 

3.5 



Silica, ^ 

33.2 



Protoxide of Iron, - 22.0 



Magnesia, 

10.8 



Alumina, 

1,3 



Chromium, 

6.7 



Lihie, 

0.5 



Manganese, 

a trace. 




100.0 

» / 


23. flew Blowpipe.^Protcmyr Green ,has published an ac- 
coiint of* a new Blowpipe in the Arnerieem Journal of Science^ 

* See this J&urnat VoL I. p. 232, 233» 
vor, VI. NO, 12. ,Apaic 1822. 
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vrd: iv; p. 164. TJ'h^ priuctple, however, is not new; and an 
instrument almost exactly «milar to it was published by |ts.m- 
veiitor^ John P#ey, Esq. in 'the article SUwpipCfin tbe 

Edinburgh EmyclopadiUy vol. iii. 615, 

hyi>bOs;patics. 

S4. Specie Gramiies of diffCrmt Bodies. — The following 
Specific Gravities have been taken by MM. Dumas 

with great accuracy : ' 


i 

Spec. Grav. 

Spec. Grav. 

1 

8 

0.930 

Caustic Lime, - 3.08 

Silica, tl - 

9.650 

Carbonate of Lime, - 2.717 

Boracic Ac2<l, < 

1.830 

Anhydrous Sulphate of Lime, 2.960 

Arsenious Acid, - 

a698 

OrystaUised Sulphate of Lime, 2.322 

Protoxide of Copper, 

^ ,5.749 

Alumina, - - 4.2(10 

Oxido of Bismuth, 

8.449 

Nephelii^e, Silicate of Alui. 

Oxide of Lead, 

8.010 

minft, - - 3.270 

Peroxide of Mercury, 

11.29 

Sulphur, - 2.086 


III. NATURAL HISTORY. 

MTNEUAI.OGY. 

25. Cave of Kirhdale in Yorkshire . — Some time ago a short 
account of the discovery of fossil remains of tlic liyama and other 
animals in a cave or fissure at Kirkdale in Yorkshire, was 
read before, the Wernerian Society. This interesting spot 
has been examined witli great care by Professor Buck land, wlio 
has cominunicaied the results of his inquiries to the Royal So^ 
ciety of London. The fissure or cave, it is termed, extends 
300 feet into a solid oolite rock, and varies from 2 feet to 5 feel 
in height and breadth. Its bottom is covered with a layer, 
about a foot thick, of mud, which is partially encrusted with calc- 
sinter. It is in this mud that the fossil animal remains arc found ^ 
imbedded. Tlie bones are in a nearly fresh, state, still i-etaining 
their animal gelatin. They are mostly broken and gnawed 
in pieces, and ar^ interiuixed with le^^h. Portions of the dung 
of the forin^ inltabitants of this fissure were met wi;h, and 
which, on examination^ was found to have the chemi<ial j roper- , 
lies of the faeces tribe, and in its external aspect 

agreed with that of hysena. The fossil remains found by 
Pri)fessor Bdeklatid ^ere of tThe following aniVnals, viz. hynensl. 
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*>lephant, rhinoceros, hippopotamus, deer, ox, and watet^Vat; 
the foiar first belong to species no¥%extiiict,"butof the others no- 
tliing»is said. It is, evident ttfat ammals having the magnitude 
of tlie elephant or/ rhuioceros, could not enter a figure so low 
and narrow as that at Klrkdale ; and it appear,^ probable, tliat 
these bones could not have be^ri floated into the fissure by means 
of water, otherwise they would not only have suffered from at- 
trition, but would be intermixed with sand or gravel. They 
must, therefore, have been transported jhithfer ih some o\lier 
w'ay. Professor Suckland conjectures, that th6y were carried 
in for food by the liyaenas, who appear to have been t}|0 Sole in- 
habitants of thd den. The smaller animals may , have been car- 
ried in eiAire, the larger ones piecemeal ; for by no other means; 
'Professor Buckland remarks, could the lioiies of such large ani- 
mals as the elephant and rhinoceros have reached the furthest 
recesses of so small an opening, unless rolled thither by water ; 
in which case, the angles and edges would have been worn off 
by attrition, which is not the case. 

> 

Spinel^ <5'c. — Spinel, chrysobcryl, and garnet, have been 
lately referred to the rhomboidal system. 

5^7. An(JaiustU\ — Andalusite and chiastolitc, and proba- 

bly also piuilc, belong to the Corundum group. 

28. Berzelius on the Blowjpipe.’^We have lately received a 

copy of Ber/elius^s woik on the blowpipe^ which i^s by far tlic 
most valuable treatise of the description hithertd published. In- 
dependent of the valusjble details in regard to the blowpipe itself 
and its uses, it abounds iij, curious information in regard to many 
minerals. Wc intend to get it translated for the use of chemi- 
cal mineralogists. ^ 

29 . SapjMrme, — The Sa|»phirine of Gics6ckd, discovered by 
him in Greenland, hnd whose hardness and specific gravity re- 
fer it to the corundum group, contains, according to Stromeyer, 
the following constituent • parts : Alumina 6S.1 ; silica 14 . 5 ; 
magnesia 1 6.8 ; lime 0.8; o:^idc of iron 3.9 ; oxide of manga- 
nese 6.5 ; loss 0.4 =; 99 . 7 . 

30 . Native. Ilydrate ^ Magnesia.’^^^meycr^ in hi%lo/cly 
published very valuable volume of chemical analysis of minerals. 
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gives the following as the constituent parts of native hydrate of 
m^nesia : MagUesia 68.i^ ; oxide of H^ng^ese 0.637 ; 
oxide of iron 0,11^ ; water ^.902 =: lOO* ^ « 

t f 

31. Eidiailite . — Amongst the many curious minerals disco- 
vered by Gicseck^ in West Gre^nknd, one of the most intserest- 
ing is that described under die name Eudialite^ and which ap- 
pears to belong to the garnet group. It contains a considerable 
porteon of rircon earth*,— -a substance which has hitherto been 
found only in the gem named Zircon ; and, what is remarkable 
in a mineral of this description, a large piirtiou of alkali. The 
following* is the analysis of Stromeyer : Silica $3.32S ; zircoii- 
carth ll.lOS; fune 9^785. ; natron 13.823; oxide of iron 6.754; 
oxide of manganese 3.063 ; muriatic acid 1.034 ; water 1.801. 
^99.685. 

83. Soddlite.^lih^ sodalite of Greenland appears to belong 
to the scapolite tribe. 

33. Meionite. — Arfwedson, a pupil of Berzelius, published 
lately an analysis of meionite, according to which it appears to 
contain 21.40 parts of jxrtash ; but Stromeyer has rendered it 
probable that the Swedish chemist had analysed a variety of leu- 
citc in place of meionite; and he himself gives the following as 
the result of his analysis of meionite, which agrees nearly with 
that of Ginelin : Silica 40.531 ; alumina 33.736 ; lime 34.245 , 
potash, with natron, 1.813 ; oxide of irijn 0.183 = 99.496. 

c 

34. LievrHe. — Although we already possess two analyses of 
the lievrite, one by Vauquelin, and the otlier by Dcscostils, yet 
as these differ from that lately published by Stromeyer, we shall 
here state the result of his analysis : Silica 39.278 ; lime 13.779 ; 
alumina 0.614; black oxide of iion 52.543; oxide of manga- 
nese 1.987 ; wdter 1,268^ 99.0^ 

35. EahlunUe;^ hard Eahkmite of Pahlun in Swe- 

den, the Steinheffitc of Pinland, aft4' Dichroite of Bavaria 
and Greenland, appear to be varieties of the same mineral. All 
of them have^bc^n analysed by Stromeyer. In his lately pib- 
lished memoir, he g^veathe following as the constituent parts of 
thcs^Bichroite of Gre^^nd: Silica = 49. 170; alumina 38.106; 
magtteria 11.464; oxide of iron 4.338; oxidt' of manganejie 
0,087*, water and loss 1.304 = 99*309. ’ 
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S6. Apopi^ifUite , — The «nx)phyllite of .Gri^ul^nd, according 
to Stromeyer, contains, silica 51:8564; 4iue 35.)^^5; potash 
5.3067 ; water 16.9054 = 99.^^. 

37» analysife of 

the heavy-spar of Nutfield in Surrey, from which it apjx^ans, 
that it contains no sulphate of strontian ; and further, tliat the 
proportions of the earUi and the acid are neariy the same as in 
the artificial sulphate of barytes. This latter feet, Stromeyer re- 
marks, is of importance, frcrni its shewing that natural combina- 
tions of bodies are constituted according to the ^me fixed pro- 
jiortions as those which are formed artificially. 

38. StroiitlqnUc, — The strontianite of Braunsdorf m Saxony, 
which vv^ for some titne arranged as a variety of arragonite, ah 
, ways contains a small portion of carbonate of lime, generally 
about in the hundred parts. In the analysis of the stron- 
tianite of Strontian, as given by Dr Hope and Klaproth, no 
mention is made of carbonate of lime. The late experiments 
of Stromeyer, however, prove that it contains a considerabli' 
jKjrtlon of that salt. His analysis is as follows : 


Carl>onate of Strontian, 

93.5109 

Carbonate of Lime, 

0.1S5S 

Carbonate of Manganese, 

0.0982 

Black Oxide of Iron, 

- a trace. 

Water, 

0.075.5 


99.8502 


It is probable, Hiowever, that. varieties of the mineral of Stron- 
tian may occur without carbonate ol* lime, •aS it is improbable 
that so large a portion of this salt could have escaped the notice 
of chemists so distingUMshed for acxjuracy and skill as Hope and 
Klaproth. 

39. PolyhaUte.^'V\\\s i^markable mineral occurs in beds 
of rock-salt at Ischel in ^pper Austria. It was first consi- 
dered as a variety of anhydrite ; but a more accurate exami- 
nation of its external chartteters have prove^, that it is not only - 
ver^ different from t}iat * nduerai, but froni^all others hitherto 
de^ribed ; and its rem^rlfeblc chemical ,ccm|K)sition, as ascer- 
tained by Stromeyer, is art additiprt^ propf of the accuracy of 
,tbis4)pinion. The following is the of StromlSyer's ana- 

lyses : 



Smeh^Jk tn^Wgehce. 


5a1|ftMte0fR)tMh, •" * . . 9T.«34i 

Hydi«(us SvdfPhii^ of Lime« •* - 29*4580 

Anhydrous Sulpimte of Lime, « 22*2194 

Anhydrous Sulphate of JMagnesia, - J80*<^341^ 

Anhydrous Sulphate of Iron, ' * 

Muriate of Soda, ... 0.1910 

Muriate of M^^csia, r - aOlOO 
Oxide of Jron^ i - - 0.19t0 


From the above analyses, it appear thaj tlie constituent jiarts 
are united together exactly in the proportion of their equiva- 
lents, thus 'proving that this mineral is not an accidental inter- 
mixture of salts The polyhalite is farther remarkable^ on ac- 
count of the sulphate of potash it contain>s, and in this respect 
it is eminently distinguished from ail Jinalogous miners I species, 
for, with exception of natural alum, this salt has not been found 
as a regular constituent part of any other natural salt. Arid, 
further, as the polyhalitc Occurs in a bed of rock-salt, tins con- 
stituent part, the sulphate of potash, is rendered the more re- 
markable. 

40. Pici'opfiarmcLcoliie cpntmns, according to Stromeyer, 

lime, 24,646; magnesia, 3.218; oxide of cobalt^ 0.998; ar- 
senic acid, 46.971 ; water, 23.977 99.810. 

41. Recent Iron^Pyrites. — Professor IMeinecke observed on 
the Tolauer Heath, near Halle, tables of an inch in breadth of 
irou-pyrites, intermixed with reeds, and >vhich he observed con- 
tinued to increase in size, thus proving their new formation. 

42. Fossil SJteleton of tlie Mammoth ^jiud Elephant.^^An 
immense skelctoit of a mammoth, and miother of an elephant, 
have been dug up, in the .district of Houter in Hungary. 

43. SfMn-Spar has been obsei^red by Mr Morse at Glen’s 
Falls ; it is in thin, delicate, hut extensive veins, principally iu 
tile fallen rocks below the bridge ; generally it is pi* a brilHant 

^ white, but sometimes it is black, although still retaining its fi- 
Prous structure* Crystals BHtersj^auh^ well defined and glis- 
tening in the blaplt limestone, occuf at Glen’s Falh.'^Sillimaiis 
American Journal* 

t 

ih^JFaiive Ycllcnc OFtdc of Tungsien--^Occ\xr% incrusiing 
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the ferrugiitous tungsten* of Mr Lane's Mine, and occupying 
the cavities* It is not abundant. ^ It is insoluble in acidsj^ but 
readily dissolves in ammonia, from which it is precipitated by 
acids, ^ white, 

45. Tanidliie m ffdddam ifocAr^r.— Dr Torrey wo'ites, that a 
specimen of the granite of Had^^m, Connecticut, which he sent 
to Count Wachtmeister of Std^ckholm, has recently been exor- 
mined by Professor Berzelius, and found to contain tantalUe 
in a state resembling that of Finbo in Sweden. , The Haddam 
mineral occurs crystallised in small pfisms, in the same rock 
with the chrysoboryl. — Id. 

46. The Chrysoberyl The genuinenj^ss of this 

mineral has been admitted by Haiiy, Jameson, and other dis- 

# tiiiguished mineralogists, to whom specimens have been sent ; 
but Dr Torrey writes : The mineral found in the granite of 
Haddam, which is generally supposed to be chrysoberyl, and 
which I sent to Professor Germar of Halle, for examination, he 
thinks is a new variety of beryl. The specific gravity is only 
S.7. Before the blowpipe it melts into a milk-white enamel, 
and besides it is entirely too soft for chrysoberyl." In reply to 
Dr Torrey, we remarked, that we imagined the mineral exa- 
mined by Professor Germar could not be the crystallised chry- 
soberyl of Haddam, whose character we suppose to be unques- 
tionable. We suggested that it might be a compact Granular 
mineral, occurring in the same rock, and which we suppose may 
be Beryl in mass. Dr Torrey again writes, that he believes the 
niinexal which he sent to Professor Germar ^vS,s not crystallised : 
that the latter remarked, it should perhaps be called Granular 
Beryl, and that it is dcubtleSs thfe massive mineral to which we . 
alluded. The chrysoberyl ha$ been recently found at Saratoga. . 
We may mention also, thaj there is a locality of it in Haddam, 
east of the river, and different from the one usually visited. 

had specimehs from Dr Dart, two or three years ago, but 
cannot name the precise spot. — Id* ' 

$ 

ZpOLOCY. 

Bowdich''s Zoohgicdl Wprks.^Mr 3^ the well- 
known African traveller, has just published three u^ful zoolo- 
gical works, intended for the use of travellers ahd ZixJogists. 



m the (i?4asfi&|itigi| 

of thg CQUiliii]^ a translaticai of >tbe geiiorig dtoac- 

teb of^ the Mammalia of Cuvier, ^vith ^ditiepn$^ iTegm^ding the 
pomparative anatomy of these anima|§. )Th^ part/<3pi:i- 

tains a general oq^tliiie.gf the zoologicd $^stem celebrate^ 
Illiger, with* numerous observaticHis by Kuhl, tjie naturalist at 
present employed in investigating the ornithology of the In- 
dian Islands* It is accompanied with fifteen lithographic draw- 
ings illustrative of tljie mammalia, the greater number of which 
are ori^nal. The second work^ entitled', An Introduction to 
the Ornithology of Cttvier, for the use of students and travel 
lers,” is executed in the same manner, and is illustrated with an 
interesting- series of lithographic drawings, explanatory of the 
internal structure of birds, and of the various pa^s used, 
as characters in their discrimination and arrangement. The ^ 
third work, entitled, Elements of Conchqiogy, including the 
fossil genera and the animals, Part 1. Univalve, with up- 
wards of 500 figures,” is also deserving of commendation, and 
will be found useful not only to the zoologist, biit also to the 
geologist. The figures in this part are superior in beauty to 
those of the two first parts, and reflect much honour on the 
skill and taste of Mrs Bowdich, whose name, we observe, is at- 
tached to them. We have no hesitation in recommending these 
three small works to the notice of the young geologist, and to 
the attention of travellers. The geologist, too, will find, the 
third part useful in his investigation of tfic testaceous remains 
in the mineral kingdom. We trust Mr Bowdich will continue 
his labours, and execute the other branches in the same stylq 
with those already before the public. 

; 48 ., Ornithorhyncus • — I had an opportunity of proving two 
curious, andi I believe, disputed facts in the history of that 
curious ^n^al, the Ornithorhyncus, J^^radoxus, namely, a tube 
in tlte spur, connected with a cyst, through ,which a poison \s 
^ ejected into the >ound the animal inflicts, and which causes 
v^iolent inflammation and swelling, but^the consequences arc 
not fatal; S. Tbatctjhe ,apimal is oviparous. I wa^ fortunate 
m an ijo|pi^ated feinnlei: in wh^^ on dissection, I 

jTound an ovum in the oyary about the size of a pea. The 
patives are well aware of the circumstanec that the animal lays 
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its nest ^he one I dissected we fdund in the hcst,^ 
The pjrepatalion I gave to Mr Scotty Secretary to the Honour- ‘ 
4ble Commissions, so that you may probably hear of it thr<^ngh 
another of a Letter from Br HUl of Liver- 

fodl, Nm Smih Weites^ to Sir G, S, Mackenzie.’'] 

at^TANV. 

49* Extraordinary Productiveness of the Grange-trees of St 
MichaeVs. — The oranges of .St Michael are celebrated for their 
line flavour, and abundant sweet juice ;• when left to ripen on the 
trees, they are inferior to none in the wdrld. The lemons have 
less juice than tliose of sewne other countries, and the demand for 
them is inconsiderable. The orange and lemon trees blossom in 
the months of February and March. At this time, the glossy 
f green of the old leaves, the light, fresh tints of those just shooting 
forth, the brilliant yellow of the ripe fruit, and tlic delicate white 
and purple of the flower, are finely contrasted with each other, 
presenting one of the most beautiful siglits imaginable. The 
trees generally attain the height of fifteen or twenty feet. The 
usual produce of a good tree, in common years, is from 6000 to 
8000 oranges or lemons. Some instances of uncommon produc- 
tiveness have occurred ; a few years since, SJ6,000 oranges were 
obtained iVoni one tree, and have been gathered from 

another. These quantities have never been exceeded. — Vr 
Webster. 

50. Di Jack^s De%criptums of Trees of Sumatra and Ma- 
lacca , — DrWHliam Jack /Wrior, son of Principal Jack of Aber- 
deen, an active and intelligent naturalist, has lately transmitted 
to this country a series of interesting deserriptions of Malay aii 
plants, a copy of which was sent to us, ami from which we shalj^ 
now make a few extracts. 

51. Leucophogon Mii^yanum.—-iyY Jack describes a new 
ispecies, under tjie title Leucophogon Malaydnum^ as occurring 
at Singapore. The discovery of this sjjecies, he observes, is re-^ 
ma^'kaUe, as forming exception to the general geographi^l 
disiribution of tlie Kpacridea^ a family almost exclusively coar 
fifed to Australasia, or ^ least ^ to the souljicrn hemisjAere. 

* Eggs of the Ornithoihyncus were some tiate ago sent to theTlnncan Society 
of London, and apeennens of them arc preserved in thdr Museum.— 
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l^iiigap^re, Bituated at the extremity of the Malay* peninsula, 
and &urnuug, as it were^ the eonnecting link between 4M>ntinental 
Indllk and the islands of the great Eastern Ajrchi- 
partakes this character in i$s Elora, whidi exl^ibils 
many remarkable |K>mts ojf coincidence with the Floras of both 
regions. Dr Jack had occasion to observe resemblances between 
its productions and those of the northern frontier of Bengal, on 
the one hand, and of the Moluccas on the other ; while the pre- 
sent connects it with the still more distaiit range of New Hol- 
land. 

5S. Oriental Sasiiqfras.>-^ln describing a new species of Lau- 
rus, the ParthenooLyhn^ a native of th6 M^oods of Suniab*a, Dr 
Jack informs us, that its fruit has a strong balsamic smell, 
iind yields an oil, which is considered as useful in rheumatic af- 
fections, and has the same balsamic odour, as the fruit itself. 
An Infusion of the root is drank jin the same manner as sassa- 
fras, which it a{)pcars to resemble in its qualities. The wood is 
strong and durable, when not exposed to wet. Dr Jack in- 
quires, May this not be the oriental Sassafras wood mentioned 
under the article Laurus in Rees’s Cyclopaedia 

53. Rqfflcifia Titan, — Of this new genus, established by Dr 
Jack, and named in honour of our distinguished countryman 
Sir Thomas Stamford Raffles, a full account is given in the de- 
scriptions already mentioned. The only species hitherto met 
with, is that described under the name Ti\an^ from the gigantic 
size of its flowers. Dr Jack informs us, that it is a native of the 
fos'csts in the interior of Sumatra, where it ^ ;^as first discovered 
by Sir T. S. Raffles, during a journey intf? that country in 1818. 
rThis gigantic flower is parasitic on the lower stems and rtx)ts of 
the Cissus angustifolla^ Roxb. The bud, before expansion, is 
nearly a foot in dimeter, and of a deep dusky red. The flower, 
when fully expanded, is in point of size the wonder of the vege- 
table kingdom ; the breadth across from the tip of one petal to 
t^^e lip of the other, is little short of thr^c feet. The cup may 
be estimated capable of containing twelve pints ; and the weight 
pf the whole is from twelve fifteen pounds. The inride of 
the cup is of ii deep purple, buf towards the mouth it is marked 
with nicm crons sp>ts of white. The petals arc of a brick red 
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coloiir. 'i'he whole substance of the flower is not less than haljf^ 
«n inch thick, and of a firm fleshy consistence. It soon after 
expansion begins to give but a smell of decaying animarniS^tter. 
Sir/r. S. Kaifles sent specimens of the plant to Ifinglaftd hf 1818. 
In the follow^ing year, numerous additional specimens were 
cured from various parts of the country, and an opportunity of- 
fered of more minute examination, the particulars of %vhich .are 
given in Dr Jack's description, already referred to. The greater 
part of these specimens were transmitted to England, together 
with the observations made on the living jDlunts. Some time after 
their being scnt^if, as Dr Jack informs us, a letter was received 
from Sir Joseph Banks, acknowledging the receipt of the first 
specimens, which had all proved to be males, and suggesting the 
probability of the plant being parasitic, a conjeclure which had 
already been ascertained to be correct, by investigations on the 
spot. Mr Brown, in the last volume of the Linncan Transact 
tioiis, has published a classical description of this gigantic flower, 
accompanied with splendid coloured jigures. 

54?. CamjyJior-T'rcc, Dnjohalmiaps camplicra , — Specimens of 
this tree in flower (Dr Jack observes) were sent by Mr Prince 
from Tapanooly to Sir T. S. Baffles in 1819. In Sumatra, the 
camphor- trees are confined to the country of the Battas, which 
extends about a degree and a half to the north of the Eipiator. 
They are also found in Borneo, in nearly the same parallel ol* 
latitude ; and Dr J|}ck thinks there are some in the neighbour- 
hood of Singapore and Johore. This valuable tree, Dr Jack 
informs us, is not known to exist in any other part of the world, 
and on this account, as well as the difficulty of obtaining its pro- 
duce, this kind of cafnphor bears a very high price. It is all 
carried to China, where it sells for about twelve times as much 
as that of Japan. The c«lmphor is found in a concrete state, in 
cavities am! fissures in tfie heart of the tree. In order to ob- 
tain it, the tree^is felled and split into lengths, to alh>w of the 
extraction of the crystallised masses. Tlic same trees affonl/ 
bo|h the concrete subSunce mid an oil, which is supposed to Ixj 
^he first stage of the formation of#the cainplior. Tlie Sumatran 
camphor is little known in Eur^i))c, and it w^ild perhaps, Dr 
phser\cs, deserve examinafi(m, to ascertain far its pro- 
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differ from those of the common fcind It apj/ears to be 
loss vcdatile, and its odour is not so diffusive. 

^S, Va^ni^i-Tree Rumphtus ; Stagmaria vernidjlua^ t^ 
Dr tfedl%r^This tree grows to a con^erable mp, and is ^net 
with in the Eastern India Islands, and also in Sumatra. Its 
wood, Dr Jack says, is of a fine dai’k colour towards the centre, 
and the lighter coloured hear the circumference. The bark ex- 
udes a resin which is extremely acrid, and, applied to the skin, 
causes excoriations and blisters. The people consider it dange- 
rous to handle any part, of the tree, and even to sit or sleep un- 
der its shade. Tliis resin, on exposure to the arlr, soon assumes 
a black colour, and becomes hard. It is collected and employ- 
ed as a varnish, and sells for this purjx)se at a high price. Ac- 
cording to Rumphius, it is the tree which yields the ^ much 
celebrated Japan lacquer or varnish, and he considers it the 
same with that of Siam and Tonquin. Loureiro, however, who 
had better opportunities of observing the latter, represents the 
varnish of these countries as the produce of a different tree, 
which he has described under the name Augia. The varnish 
of Siam of Cochiiichina is probably the best ; but that of Cele- 
bes and Java, which is the produce of this tree, is also employ- 
ed for the same purjioses, and cannot be much inierior, as it 
Ixjars as high a price. 


IV. GENERAL SCIENCE. 

. 56, On the Dutch Trcn^ Pound.-^^^ In No. VIIl. of your valu- 
able Journal, p. 449.? it is stated, that Mr .^nderson of Forth 
demonstrated, that the original weight of the Dutch Troy pound 
had been 7680 grains. This drew my atfention, as I have been 
engaged for several yfiprs in whatever concerns die subject of 
weights and measures in this country.* I leave it to Mr Ander- 
son to determine what the Dutch Troy pound has been, but will 
venture to give my opinion on what it actually is, — a copy of 
(fhe standard according to wliich Troy weight in this country has 
b&n adjusted for ne^arly a century. It was taken to Paris J)y 
Messrs, Van Swinden and Acnese, and there by these gentl^'- 
inen and M. L^ihvrc Gineau carefully compared with the kilu- 
, gramme. 1 nis comparison, when accurate kilogrammes were 
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afterwards brought to this country, has been repealed, several 
tim€$, and the Dutch pound Troi/ 'teei^ht \vras found c^ual to 
49i?^16772 grammes* Now, supposing that one grain tln^iah 
Troy is equal to 0,0647508 grammes, we have 
Log 492,1677s = 2.6921131 
Log 0,0647508 = 8.8112453 

3,8808678 Number is 7600,95 

5 0 

Therefore, I conclude, that the Dutch Troy weight, as actually 
in use in this country, is 7600,95 English Troy grains, wliich 
leaves a difference of 79 grains in the pound with .Mr Ander- 
sorfs s|atement. Tlie standard of the Dutch Troy w^cight, 
which was in use in 1553, in tlie reign of Charles V., is still 
preserved, and it may be shewn that this standard underwent 
no alteration since that time. This old standard is somewhat 
lighter than that which is used now, the difference being about 
288 miHi-grairimes in the pound of Dutch Troy weight.” — 
Lelfrr from Pn^cssor Moll of Utrecht. 

57. Detonations in Monni Brasicr. — M. Dubois x\yme exa- 
mined, in 3818, tlie structure of the mountain (situated be- 
tween Senes and l^ardgne in the Alps) wliich is known to 
emit flame, and to produce detonations, which are most fre- 
quent when the wind is in one direction. He founti that there 
wore beds of pyrito:is-clialk, marly .schists, radiated sulphuret of 
iron, and bituminous svdistances, &c. in strata of limestone 
that formed its sijlcs, and he siipjioses that tlie flames and deto- 
nations are produced by tlie accidental inflammation of hydro- 
gen liberated by the action of water on the above substances. * 

58. Method of rendering' Cloth incombustible. — M. Gay LuV 
sac has found, that the most effectual solutions for rendering 
cloths iucoinhjistible, are solutions of muriate^ mlphates phos- 
phate and borate of ammcniia^ with borax\ and also some mix- 
tures of these sallj. M. Mcrat Guillot of Auxerres 
Sliewn, that the acidulous |)iio.sphate of Ikiie possesses the same 

l>prpperty. When linen, musli^, wood, or g^per, are dipped in 
a solution of that salt, of thc^* specific gravit>N^^ from 1 .26 to 
1 .30, they become completely incombustible. They be chair 
i^d hv an iiitensr' heat, but they will not burn. 
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! ^50. preserved QOO^ears, — In the wall of a chapel n^r 
the Xago Maggiore, built tnore than 300 years ago, three e^s^ 
iraheddedi Jn the xnortar of the wall, e. were found to be quite 
fre^. It has long been known that bird's eggs brought from 
America or India, covered with a film of wax, have been hatch- 
ed in Europe after the,, wax had been dissolved by alcohol. 

60. Fatal Accident from the fumes (f Iron Cement— In No- 
vember last, a smith at Maidstone, Avas }:epairing the inside of 
the boiler of a steam-engine, and in joining two pieces of iron, 
he xnade use of a cement composed of bal-amrnoniac, sulphur, 
and iron- turnings, which produced such a quantity of fumes, 
that he was suffocated in a few moments. His a&sist^nt being 
at work on the outside, and hearing a struggling noise».within, 
got through the opening at the top of the boiler, and while de- 
scending to his master's assistance, inhaled the fumes, and fell 
to the bottom. A workman attempted twice to descend to his 
assistance, but he was so pAwcrfully affected by the effluvia, 
that he was obliged to desist. A large quantity of water having 
been thrown int<? the boiler, the bodies were brouglit out. 
The master Avas quite dead ; and his assistant, though he ex- 
hibited some appearance of life when taken out, died next mor- 
ning. — Technical Repository^ No. I. p. 77. 

61. Volcano in the Island of Banda, — An eruption from the 
Volcano in the Island of Banda took place on the 11th J une 18S0. 
It commenced with a tliick volume of smoke*, accompanied Avith a 
dreadful noise like thunder, and then ejected stones with great 
force and noisg?. At night the spectacle liecaD.e truly awful, and ' 
it appeared like a pile of fire. Eattlujualjes, and thunder and 
lightning were so frequent, that the inhabitants fled in all di- 
rections. After fourteen days the eruption subsided, and the 
inhabitants retiirned to their homes, although flame and much 
smoke are still discharged from the m!>untain. 

62. Earthquake at Celebes.— ^On the 29th of December 1820, 
a destructive earthquake took place on the south coast of the 
Island of Celebes. At Boela?kqniba, where it did great damage, 
the sea rose seyr;ral times to ^ prodigious height, and then 
quickly falkng’ again, it thus alternately deluged and left the 
coast. /il 11 tlic plantations from Boiitain to Boehekomba Avere 
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destroyed, the forts at thxise places were mycii injui?ecl, and 
many hundred jxjrsons lost their lives. 


Art, XXIX . — Liet Patents granted \n Scotland from 

nth November 18S1 to 5th F^ruar^ 182S. 

To David GoIidon of the city of Edinburgh, at present 
residing at Stranraer, Esq. — For certain iniprovenients in the 
construction of wheel-carriages.’’ Sealed at Edinburgh theJJSth 
December 1821. ^ 

I. ^I’o Henry Robeutson Pat.mer of the Salopian Coffee- 
house, Charing Cross, county of Middlesex, Civil-Engineer 
For an improvement or improvemonts^iu the construction of 
railways or tram-rooils, and other carriages to be used there- 
on.” Sealed at Edinburgh the 7th January 1822. 

% To John Gladstone, Engineer and mill-wright, Castle 
Douglas, in tlie Stewartry of Kirkcudbright, and Shire of 
Galloway, North Britain : — For an improvement in the con- 
struction of slcam-vcssels, and mode of propelling such vessels 
by the application of steam or other power.” Sealed at Edin- 
burgh the Ist February 1822, 

J. To Richard Rummers Harford of Eibro Vale Iron- 
Works, parish of Abcnystruth, county of Monmouth, one of 
the people called^ Quakers : — For an iniprovement in that 
department of the manufacture of iron, commonly called Pud- 
dling.” Sealed at Edinburgh the 1st February 1822. 

4. To DoMiNiauE Pieuie Dedrbrancy of Frith Street, 
Soho, county of Middle^di, gentlemajj, — For an apparatus for 
the purpose of condensil^g the alcoholic steams arising from 
spiritous liquors, such as wine, brandy, beer, cyder, and other 
spiritous liquors, during their fermentation.” Sealed at Edin> 
b^irgh the 1st February 1822. > ^ 

^ 5. To Stephen Wit.sok of ^Streatham, xmnty of Surrey, 
Esq.: — For “ certain improveujents in machinCi^:; for weaving 
figured^ goods. Sealed at Edinblirgh the 1st Febrmry 1822. 



List of 'Scotti^ Patents m 18S^. .' 

0. To CHAiijf.T£s Broderif of Loticlon, Esq. residing in 
Glasgow,-— For various improvements in the construction of 
steam-engines.'” Scaled at Edinburgh {he 5th February 182S. 


LIST OF FLAXES IN VOLUME VI. 

Plate I. Perspective Vievr^ Elevation, and Plan, of the Suspension 
Pier at TriivHy, with the details of its parts. Page 
If. and 111. Figures illustrative of Mr 11. 'Hi, Greville'a 

Monograph of the Genus Erineum, - ^ 7t 

IV. Map of the Country between the Erawadi an<l the 

Khisenduaen Rivers, - - - 107 

V. Figures illustrative of Mr Brooke’s Paper on some new 

Minerals, - - - - llgi 

VI. Figures illustrative of Mr Brooke’s Paper on the Ar- 

seniates of Copper, - - - 132 

VII. Diagrams illustrative of M. Van Swinden’s History of 

the Invention of Pendulum Clocks, - 197 

VIII. Fig. 1.-8. Diagrams illustrative of the Electro-mag- 

netic Experiments of Professor Moll, ^^c. - 221 

Fig. 9* Representation of Mr Faraday’s Electro-mag- 
netic Apparatus, - - ' 224- 

Fig. 10.-13. Diagrams illustrative of M. Levy’s Paper 
on Crystallography, - - - 227 

Fig, 14. Representation of the tiopper Battle-axe 
found iniBMho Bog, - - . 357 

IX. Map by a Slave to the Heir-apparentxc<>f Ava, 270; 

X. Fig. 1. New Copying Press, - - 291 

Fig. 2. Mr Murray’s New Safety iLarap, - 2,92 

Fig. 3. Bniiiers Pocket Copying Press, - 293 

Fig. 4. Mr Gladstone’s Method of propelling Vessels, 295 
Fig. 5, Mr Johnson^s Furnace^ for consuming Smoke, 297 
Fig. 6. Mr Saul’s Fruit-Gatherer, - - id. 

Fig. 7- Mr Ward’s Steam-Engine, - - 303 

Fig. 8. Mr Stein's Improvement on* the Steam-Engine, 305 
Fig. 9. Dr Brewster s Teihoscope, - - 334 

Fig. l^^Mr Murray's j^thrioscopc, - - 35J 

XL Figp^;eS illustrating MnGoldie'.^j Description of some 

New and Rare Plapts, - - - 319 
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Achr(miatic object-glasses, on the determination of the radii of double 
ones, by Mr Hersehel, 36 1- 
Adams, Mr, on an extraof dinary cave in Indiana, 2f). 
jTlthriosc<)]ie, invented by Dr Wollaston, 17^ — description ot a new 
and portable ono by Mr John Murray, 3o6. 

Aihin, Mr A. his method of protecting steel articles from rust, 293. 
Air, on the ditference between sea and land, 3S8. ^ ^ 

Alphabet, account of a new one, with strings, lor the use of the blind, 

194 . • 

^Alpnach, account of the slide of, 338. 

Aitglesca, on the Geolog}^ of, 376-7* 

Apophyllitc, analysis of, 393. 

Arfwcdson, M. on lithion, 12. — ^his analysis ot* various minerals, 13. 
Arseiiiatcs of copper, described by M. Brooke, 132. 

Ampkiholcs, on the analysis of the, ili* 

Analcime, analysis of, 14. 

Arsenic, tests for, by Dr Porter, 180. 

Artichokes, on the ancient histor}^ of, 204. 

Asparagus of the ancients, 260. 

Astronomical Jour mil, 174. — Observations by Colonel Bcaufoy, 175. 
Aurora, account of a lemarkable one, 175. 

Aurora Borealis, remarkable one seen in Scotland, 380. 

Azalea, remarks on, 47* 


Babbage, Mr. on barometrical .observations made by himself and Mr 
Hersehel, at the fall of tJie Staubbach, 22 * 

Mr, on the nUignetism ol‘ red hot iron, 360. 

Barometer, extraordinary fall of, at Geneva and elsewhere, 383. 
Battle^ajce of pure copptf, found in llatho Bog, 35?. , 

Beaufoif, Colonel, his astronomical observations,, 175. 

Beck, Van M. on eicetro-magnetism, 83, 220. 

Berzelius, M. on the alkaliift sulphure^ 1 — on tlie composition of 
the oxides of jrlatinuni afidfeold, 9* ^ 

Bloodletting, account of the mithod of, used in Shetland, 255. 

Blowpipe, M. Berzelius’s woi K on 3f)l. 

Bonsdorif’s analysis of the aniphibolts, 17- — on red silver-ore, ^ 

Bmvdich, Mr, In's zoologif;;^ works, 395. | 

Boitkliich, Mr N. on the comet of 1819, 379.— the meteor of 1819, 

#«9* V 

Brasier, Mount, on detonations in, •14)1. 

Brewster, Dr, on vision tlirough colWred glasses^ on the inseii* 

sibility of the eye to certain colou:^, 140.— on a remark^le aurora 
s^n iiMnvernesshire, 175. — on a remarkable dichroism in tourma« 
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line, 17’f*'*«^n sulphato-tri-carbonate o£ lead, 183. — )n calc-sinter, 
183.— -on a new mineral from Aachen, 184.— on a teinoscope tor 
altering the lineal proportions of objects, 334. — on refraction with- 
out colour by two prisms of the same refractive power, 33,6\— on 
Leelite, 375. — on the effect of heat on rubies, 379- 
Brewsteritc, a new mineral described by Mr Brooke, 1 12. 

Broohcs Mr II. J. on Comptonite, Brewster ite, Heulaiidite, and Stil- 
bite, 112 — on the arseniatcs of copper, 132. 

Broohedmi, Mr, on a new method of drawing wire, 294. 

Brown, Captain S., on the Trinity pier of suspension, 22. 

Brunei, Mr, his pocket copying-press, 293. 

Burg, Chevalier, his observations on the eclipse of 7th September 
1820, 174* 

Butter, Dr, on the insensibility of the eye to certain colours, 135. 

c 

C 

Cahhage^plcnt, on the ancient history of the, 126. 

Calamine, Electric, analysis of, by Berzelius, 388. 

Calc-^nter determined to be true calcareous spar, 183. 

Calculus, account of a remarkable one, .377* 

Camphor, observations with, by Mr J. Murray, 181. 

Camphor^free described, 399* 

Camtchouc used for protecting steel articles from rust, 298 
Carrot, on the ancient history of the, 262. 

CasUiron, on its apparent conversion into plumbago, 387. 

Cave of Kirk dale, in Yorkshire, 390. 

Cave, account of an extraordinary one in Indiana, 2f). 

Cdebes, earthquake at, 402. 

Chamisso, Dr, on the Coral Islands, 37.— on the volcano de Taal, II 9. 
Chondrodite, analysis of, 388. 

Chronometers, on the effects of magnetism on, 238. 

Chrysoheryl of Haddain, .395. 

Clocks, method of lighting them with gas, 1 92 . 

Clocks with pendulums, history of their invention, 197* 

Chlh, method of rendering it incombustible, VOl. 

Comet of 181 9, its elepients, 378.— its supposed transit over the sun, ih. 
Compass^needles, on the best kind of .steel and form for them, 177. 
Comptonite, observations on, 112. 

Congo, observations on, 62, 213. 

Coral Islands in the Pacific described, 37, 

Crabs, on the dark brown streaks on the sea produced by them, J 95. 
Crinoidea, on the natural history of the, 186. 

Cryolite, account of it by Si^^C. Giesecke^ ^41. 

Ciystals, on the determination*^ of certair^ secondary faces in them, 227. 
Cucumber, on the ancient history of the? 265. 

Cumming, Rev. J. on a remai’kabli^ liuma 1 calculus, 377. 

^ D 

Darkness, account of ait extraordinary^, in the United States and Canada 
in November I8I9, 266. 

Detonatwns in Brasier, 401 

Detvey, Professor, his meteorological observations, 35 1, 
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D'Ohsson’s analysis of chondrodite, 388. 

Don, Mr Davids on Azalea, &c., 47- 

Earthquake^ account of one at Zante, 19 — at Inverary, Cele- 

bes, 402. 

Eclipse of the sun on the 7th September, observations made during it 
by Dr Traill, I67. — ditto by the Chevalier Burg, 174. 

Eggs preserved 300 years, 402. 

J&ctndty by contact, observations on its production, 32. 
ELectro^mugnctic experimgnts, by MM. Van Beek, Van Rees, and 
Moll, S3, 220. ^ • 

FJeciro-magiiefic apparatus, by Mr Faraday, 1^9. 

Erineum, monograph of the genus, 71* 

Eudyalite, amilysis of, 392. . 

Expeditioji, Arctic Land, account of the progress? of the, 3r^. 
Exjdoston, on the spontaneous, of chlorine and hydrogen, 1 80- 

on tHfe insensibility of the, to certain colours, by Dr Butter, 138. 

F 

Faklunde, analysis of, 392. 

Faradaifj his new electro-magnetic appiratus described, 178, 224, Note. 
FirCy methods of kindling it on the Sandwich Islands, I90. 

Fhra Scot tea, observatiojis on Dr Hooker’s, 145 
Fluor-spar^ on the made crystallisations of, 376. 

Fogs of the Polar Seas, observations on them, by Mf Scoresby, 118. 
Fresnel, M, on a new property of the ordinary ray of crystals, 379. 
Fruit- gatherer, account of a new one, 297* 


(j 

Galileo’s claim to the invention of pendulum-clocks refuted, 210. 

Gas, new method of applying it to the illiiiriination of private houses. 

Oases, Mr Haycraft, on flu* specific heat ot the, 371. 

Giesechr, Sir Charles, on Cryolite, 141. 

Gilding, on the factitious used in India, 29O. 

Qladslotie, Mr, his method of proyjolling .steam- boats, 

Gl^s, on the manufactu^ of, 19«h 
Gold, on the oxides of, 1 1 . 

Goldie, Mr, on some new and rare plants from Canada, 319. 

Gmelin, Professor C. (h, on th^production of electricity by contact, 32. 
Grevi/le, Mr R. K., his monogi|iph of erineum, 71 • 

Grotihus on the meteoric stonei of Coud^id, 389. 


u>gi|ipli ot 
onei of Coud^id, 

/ X 

making %^iite-loa 


Hagner, Mr, his method <jf making %“iite-load and veidigris, 296. 
//a«^ Professor, on an extratordinqyy darkness, 2^6. 

Hamilton, Dr Francis, on a map of th<^ country between the Erawadi 
aid .KhisDndufPii Rivers, 107*— oif a map by a^^ve to the Heir* 
apparent of Ava, 270. •?. 

Harriot’s MSS. account of, 313/^ 1 .. 

Me|pr.s J. and R. their method of lighting clocks witli^gas, 192 
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Haycrafl, Mr, on the specific heat of the gases, 5?71* 

Heal produced in the skin by chlorine, ISO. 

Heavti-spar, analysi.s of, '193- 

Henslam^iMr, on the geology of Anglesca.^ '370. 

Herscheti Mr J. F. W. his barometrical obsen^ations on the fall of the 
Staubbach, '^224. — on a new methoil of separating irt>ii from othi*r 
metids, :30a.‘— ‘on the (lelernnnati<j'i of the radii of double achromatic 
object-glasses, Sf)l. — on pl.- gieilral qiuirtz, i379* 

Heufa?idiirf a new mineral described by !dr Brooke, 112. 

HU>hert, Dr, bis description of the S'hctlfmd Islands, 240. 

Hill, Mr, his new method of making starch, 

Dr, lii‘^ nieteorolo;>;ical observations for thirty-three years at 
Salem, 3 i9* “ 

Ilonejj-catcr bird, insliiiei of the, 1|K3. 

Hooker, Dr, observations on In's Flora Scotica, 1 lo- 
Horner, Df'J. C. on the specihf* gravity of sea-water, JO'l. 

IloTAjield, Dr, hi^ y.ool >gic‘d r(‘Sfv.rches, 18 l«. 

Hol-spriffg.s' of Furnas tlescrihed, 800, 

Humholdf, Baron, on th(' distrilnition of vegetable* form^, 27 ' 

Hut/genx the iindonbted inventor of peiuhilinn-cloeks, 

Hydrate of magnesia, native, 89 1 . 

1 

Ice-house, *i, account of tl.*,? nalura! <.ijcs in (anasecticsU 
lncond)u,s-iih[e <‘loth, ho'’ to make I* b')!. 

lnS'X'U\ on tile gatjgniphlcal d'^rrihubon r)i' tiie Ihirop.ean t'oleopte 
rous ones, oJ, 1 08. 

Tnverarif, earthquake at, lf)l. 

Jron, ISIr ITerschers nittiiod of n.-parating it from otiu.T ntetals, 80(). 
— red-hot, Mr Barlow’s (bscce.erus rcsjiecling Its aitlt^n on the 
neefile, .Su'O. 

Iron^eanrni , fitd act'idenl frovu the finncr t.f 102 

J 

Si" 

Jack, Dr, on the trees of Sumatra auvl Malacca. .If)/.-— on Oric'ntal sas- 
safras, 899. — on h'jftllcsia I’ii.ai, ib. — on the C amp[)i)r-trec, 8f.'0. — 
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